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The whole book ha43 been carefully revised and a 
considerable amount of new matter added, the number 
of pages being sixteen more than in the Second 
Edition. 

The new features of most importance are the 
fuller account now given of Eetinoscopj, the descrip- 
tion of Diseases of the Orbit in a separate Chapter 
(Chapter XIX), and the introduction of woodcuts 
illustrating Betinoscopj, alterations in the Visual 
Field in various diseases, and the changes in the 
permanent incisor teeth characteristic of hereditaiy 
syphilis. 

I am indebted to Mr. F. W. Maslow for much* 
assistance in seeing the book through the press. 

Januartfy 1884. 
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riEST EDITION 



Thb aim of this little book is to supply students 
with the information they most need on diseases of 
the eye during their hospital course. It was appa- 
rent from the beginning that the task would be a 
difficult one, all the more as several excellent manuals, 
ooyering nearly the same ground, are already before 
the public. That not one of them singly appeared 
exactly to coyer the ground most important for the 
first beginner in clinical ophthalmology encouraged 
me to attempt the present work. 

The scope of the work has precluded frequent 
reference to authors, those named being chiefly such 
as have made recent additions to our knowledge in 
this country. I am greatly indebted to Dr Qowers, 
Dr Barlow, and other friends for much information, 
and for many valuable suggestions. My best, thanks 
are due to Mr A. D. Davidson for his kind assistance 
in reading the sheets for the press. 

WiMPOLB SxBBrr; 
October, 1879. 
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PABT I 

MEANS or DIAGNOSIS 



The following abbreviations will be lued in this 
work: 



T. 


Tension of the eyeball. 


r. Panctam remotnm or far 


E. 


Einmetropia. 


point. 


M. 


Myopia. 


p. 1. Perception of light. 


H. 


Hypermetropia. 


P. PupiL 


m. 


H. Manifest hypermetro- 


', Sign for a foot. 




pia. 


", Sign for an inch. 


1. H. Latent hypermetropia. 


m. Metre* 


Pr. 


Presbyopia. 


cm. Centimetre. 


As. 


Astigmatism. 


mm. Millimetre. 


A. 


Acoommodation. 
Acnteness of^sion. 


D. Dioptre, the unit in the 


V. 


metrical system of mea- 


P- 


Functom proximnm ornear 


suring lenses. 




point. 


y. s. Yellow spot of the retina. 




ohap: 
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OPTICAL OUTLINES. 



1. Bays of ligbt are deviated or refracted when 
tbey pass from one transparent medium, e.^. air, into 
another of different density, e.gr. water or glass. 

2. If the deviation in passing from vacuum into 
air he represented hy the numher 1, that for crown 
glass (of which ordinary lenses are made) is 1*5, and 
for rock crystal ("pebble" of opticians) 1-66. Each 
of these numbers is the " refractive index " of the 
substance. Every ray is I'efracted except the one 
which falls perpendicularly to the surface (Fig. 1 a). 



2 OPTICAL OTTTLIKES 

3. In paBsing from a less into a more refracting 
mediam the deviation is alwaja towards the perpen- 
dicular to the refracting surface ; iu paaBing from a 
more into a lees refracting medium it is always, 
and to the same extent, 
away from the perpen- 
dicular (Fig. 1 6), t. e. 
the augle z in the Fi- 
gure ^ the angle y. 

4. Eeoce, if the aidea 
of the medium (Fig. 1 
m) be parallel, the rays 
on emerging (6') are re- 
stored to their original 
direction (b), and if the 
medium be thin vetj 
nearly to their origiow 

5. But if, as in a prism, the sides of m form an 
angle (Fig. 2 a) the angles of incidence and emergence 
(x and ^), still being equal, 5' must also form an angle 





FlO. S.— 'RBftwotion by ■ priam. 



with h. The angle a is the "refracting angle" or 
edge of the prism ; the opposite side ia the " baae." 
The figure shows that light ia always deviated to- 
wards the base. Crown gbss prisms cause a devia- 
tion (represented by the angle d) equal to about 
half the refracting angle of the prism. The rela- 
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live direction of the rays is not changed hj a priBm ; 
if parallel or divergent before incidence they are 
parallel or similarW divergent after emergence 
(F.g. 3.). 




FiQ, 3. — Apparent displacement of object l)j > prism. 

6. Every object aeems to lie, or is " projected," in 
the directioa of the raya as they enter the eye; oh 
(Pig. 3), seen by an eye at a' or h', eeema to be at ob', 
where it would be if the rays 
a'b' had undergone no de- 
viation. 

7. For very thin j)ri»m« the 
deviation (a and j3, Fig. 4) 
remains the same for varying 
angles of incidence. For thin 
Untes this is eipreased by 
saying that the angle d. Fig. 
5, is the same for the rays 
a a', bb', and cc', incident at 
different angles, but at the 
taine dielanee from the axil. 

8. An ordinary lens is a 

segment of a sphere (plano-convex or plano-concave), 
or of two spheres whose centres are joined bj the 
axis of the lens (biconvex or biconcave). 

9. A lens is regarded as formed of an infinite 
number of minnt-e prisms, each with a different re- 
fracting angle. Fig. 6 shows two such elements of a 




Fjs. 4 — Refraction tha 

game for different angles 
of incideDce. 
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conrex lens, in which the angle (a) of the prism at 
the edge of the leuB is larger than the angle (p) 




Fio. 6.— EBfrtction by ■ thi 



for all rajB iDradent 




of the priBm nearer the axia. Hence, of the two 
parallel mys (a and b) a will (see § 5) be more 
refracted thaTib,and 
the rays will, after 
emergence converge 
and meet at/. Fig. 
7 showB the corre- 
sponding facts for 
a conoave lena, by 
which parallel raya 
are made diTergent, 
10. The only ray 
oae passing through 
the centre of each sur- 
face (compare § 2), 
which is the principal 
aai8 {ax, Fig. 8). Se- 
condary (km« are rays 
(snch as t. ax) enter- 
ing and emeiving at 
points on the lens pa- 
rallel, to each other, 
and hence (see § 4) 
not altered in direc- 



¥iO. 6, — PrismaUo elemenU of i 



not refracted by a lens is the 




Fia. 7-— Prismatic elemsDU of a 
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tion ; all rays whicti pass through the central point 
of tiie lens are Becoodary 
axes (except the principal 
axis). 

11. The principal foeuB (f. 
Fig. 10) of alens is the point 
to which rays parallel before 
incidence (aa) converge after 
refraction, the deviation of 
each lay varying directly 
with its distance from the' Fio. 8.— Aim of a. leni. 
principal axis (Fig. 6), 

But thii ii only ■pproiimately true. In ma ordinarj leni 
the rsya (a, Vig. 9) which triiTerse the m&rgin are diepropor- 
tionaUj' lefncted, aDd meet sooner thlD the nya (i) wbich lie 
is ; and tbe reaolt ii, not one toeo* ba^ a number 





Fig. 9. — Spherical aberration. 
of foci. Thia " epbericnl aberration " increaies with the size of 
the l«iB. In the e;a it ii, to a great extent, removed hy the 
iria, which preTSnts the light from pasiing tnrough the mar- 
ginal parU of the crystolUne lens. 

. If parallel rays are incident from the side to- 
wards/ (Fig. 10) they will be focuHsed at f, at the 
same distance from the lens as /; hence every lens 
has two principal foci — ant£rior and posterior. 

12. Toe path of a ray passing from one point to 
another is the same, whatever its direction ; the path 
of the ray W (Fig. 10) is the same, whether it pass 
from ^ to c* /", or in the opposite direction. 
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13. From § 7 it follows that in Fig. 10 the angles 
a and a' are equal, and hence the ray b, diverging 
from ef, will not meet the axis at/, but at c'f; 



Tta. 10.— Foci of a convex Udi. 

cf and c' f are conjwgaie points, and each is the 
conjugate focua of the other. The angle a or «' re- 
maining the same, then if i^ be further from the lens 
e' f will approach it. Aray (c) converging to the axis 
will be focuased at c"/', because a"= a ; no real point 
conjugate to c" f" exists ; but if the ray start from 
e" f it will, on taking the direction c, appear to come 
from vf, which ie the virtwil focu» of c"/' C«ee § 6). 

14. Concave lenses have only virtual foci. In 
Fig. 11, a, parallel to the axis, is made divei^ent (see 




Fio. 11.— Foci of 



Fig. 7), its virtual focus being at/; similarly o/is 
the virtual conjugate focus of the point emitting 
the ray h. 

15. In equally biconvex or biconcave lenses of 
crown glass the principal focus is at the centre of 
curvature of either surface of the lens. 

16. Images. — The image formed by a Jens consists 
of foci, eacn of which corresponds to a point on the 
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object. Given the foci of the bouadaiy points of an 
object, we have the poaition and size of its image. 
In Fig. 12 the object a b lies bejond the focus /. 




lerted image formed by a 



From the terminal point a take two rays a and a', the 
former a aecoudary axis, and therefore unrefracted, 
the latter parallel to the principal asis, and therefore 
pasaiiig after refraction through the principal focuB/. 
These two rajs (and all others which pass throi^h 
the lens from the point a) will meet at a, the con- 
jugate focus of a. Similarly the focus of the poinc 
b is found, and the real inverted conjugate image of 
a b is formed at a b. The relative sizes of ab and 
A. B vary as their distances from the lena. 

If a & be so far off that its rays are virtually 
parallel on reaching the lena, ita image a b will he 
at/, and very amall. If o 6 be at /its rays will be 
pBJullel after refraction (§ 11 and 12), and no image 
be formed. If a 6 lie between / (or/^ and the lens, 
the rays wiU diverge after refraction, and again no 
image be formed (see Fig. 10, <f'f'). 

But in the two last cases a virtual image is seen 
by an eye so placed as to receive the rays. In Fig, 18 
two rays from a take after refraction the course 
shown by a and a, virtually meeting at a (see Pig. 
10, «/) ; and an observer at x will see at a b a virtuaJ, 
minified, erect image of a b. 

The enlargement (in Fig. 13) is greater the nearer 
ab is to f, and greatest when it is at/. But, as ab 
has no real existence, its apparent size varies with 
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the known, or eatimated, distance of the surface 
against which it ia projected. A uniform distance 




Fia. 13. — TlrtDRl erect image formed b; a con rex lent. 



of projection of about 12" (80 cm.) is taken in com* 
paring the magnifying power of different lenses. 

When a 6 is at / (Fig. 13) we shall find on trial 
that the image a b can be seen well only by bringing 
the eye close up to the lens. At a greater distance 
onlj part of the object will be seen, and this part will 
be less brightly lighted, facts of importance in direct 
ophthalmoBCOpicexaniination(p. 62). Thus in Fig. 14 



an observer placed anywhere between the lens and 
X, receiving rays from eveiy part of a b, will see the 
whole image. But if he withdraw to y, his eye will 
receive rays only from the central part of ab, and 
will therefore not see the ends of the object. 

It is easily shown by similar constructions that 
the images formed by concave lemet are always 
virtual, erect, and diminished, whatever the distance 
of the object (Pig. 15). (Compare Fig. 11). 
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1?. Tbe size of the image (whether real or virtual) 
varies with (1) the focal leogth of the lens, and (2) 
the distance of the object from the principal focus. 




Fis. 15. — Image formed by 

(1) The shorter the focus of the lens, the greater 
is its effect or the "stronger" it is; the refractive 
power of a Una varies inversely as Us focal length. 

(2) For a comrea lens, the image (whether real or 
virtual) is larger (i.e. the effect greater) the nearer 
the object is to the principal focus (whether within 
or beyond it). 

For a concave lens the image is smaller {i.e. the 
effect greater) the further 
the object is from, the lens 
(whether within or bejond 
the focus). 

18. Pnsms. — Anj object 
viewed through a prism 
seems displaced towards the 
edge of the prism, and to a 
degree which Taries directly 
as tbe size of the refracting 
angle (§§ 5 and 6). The 
eye is directed towards the 
position which the object 
now seems to take, and this 
fact may be utilised for se- 
veral purposes : — 1. To lessen 
iJie convergence of the visual 
lines without removing the j 
object further from tbe eyes. 
In Fig. 16 the eyes, b and l. 




16.— Effect of ptUm, 
Ibi Belling oonverg. 
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are looliin^ at the object (ob) with a convergence of 
the visual lines repreaeated by the angle a. If prisms 
be now added with their edges towards the temples 
they deflect the light, so that it enters the ejes under 
the smaller angle 0, as if it had come from (_ob'), and 
towards this point the eyes will be directed, though 
the object still remains at 06. The same effect is given 
by a single prism of twice the strength before one 
eye, though the actual movement is then limited to 
the eye in question. If spectacle lenses be placed so 
that the visual lines do not pass through their centres 
they act as prisms, though the strength of the pris- 
matic action varies with the power of the lens and the 
amount of this " decentration " (see § 9, Figs. 6 and 




7). In Fig. 17 the visual lines pass outside the 
centres of the convex lenses (a) and inside those of 
the concave lenses (6). Each pair therefore acts as 
a prism with its edge outwards. — 2, To remove double 
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The 



vUion caused by slight degrees of strabismus. 
prism BO aJters the direction of the rays as to com- 
pensate for the abnormal direction of the Tisual line. 
In Fig. 18, B is directed towards x instead of towards 
ob, and two im^«!B of ob are seen (see Chap. XXI). 
The prism (p) deflects the rays to y, the yellow 
spot, and single, binocular vision is the result. — 3. 
To test the strMigth of the oeviar muaele*. In Fig. 19 
the prism at &rst causes diplopia by displacing the 
rays from the yellow spot (y) of the eye (r) (Chap. 
XXI), By a compensating 
rotation of the eye (cornea) 
outwards, shown In the 
Fig. by the change of the 
traDBTerse axis from 1 to 
2, y is brougbt inwards to 
tbe situattou of im, the 
images are fused and sin- 
gle vision restored ; the 
e£Fect of the prism is over- 
come by the action of the 
external rectiiB. This " tu- 
Bion power" of the several 
pairs of muscles may be 
expressed by the strongest 
prism that each pair can 
overcome. The fusion 
power of the two eitemal. 
recti is repi-eaented by a 
prism of about 8° ; that of 
the two internals by 25° to 35° or more ; that of the 
superior and inferior recti, acting against each other, 
by only about 3°.— 4, Feigned blindnete of one eye 
may often be eiposed by means of the diplopia 
(unexpected by the patient) produced by a prism. 
The prism should be stronger than can be overcome 
by any effort, e.g. 8° or 10°, base upwards or down- 
wards. The patient is often beat thrown off his 
guard by holding the prism before the sound eye. 
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If he now exclaims that be sees double be mast of 
course be eeemg with both ores. 

19. B^raetioti of the eye. — The eye presentB three re- 
fracting Bur&ces : — the front of the cornea,* the &ont 
of the fens, and the front of the vitreons ; and in the 
normally formed or emmetropie eye, with the accom- 
modatioa relaxed, the principal focns (§ 11) of these 



Fia. 20. — Viina] angle and retinal image. Ob, object ; d, viratl 
angle ; », nodal point where the aiiAl rajs crosa ; d, dia- 
taace from a to the retina. The poeition at tlie retina ii 
ahowu bj the three cnrred linei at the right-hand end, 
H. beiug repreeented bj the line nearest to, and H. by the 
one ftirtheat fVom «, whilil the middle thin line ahowi the 
retina in E. 

combined dioptric media falls exactly upon the layer 
of rods and coaes of the retina, i.e. the eye in a state 
of accommodatiTe rest is adapted for parallel rays. 
The point at which tbe secondary axial rays (see 
§ 10, Fig, 8) crosa, the "posterior nodal point " («, 
Fig. 20) lies, in the normally formed eye, at IS mm. 
in front of the yellow spot of the retina, and very 
nearly coincides with the posterior pole of the crys- 
talline lens. The angle included Iwtween the lines 
joining h with tbe extremities of the object {ab) is 
tbe vUual angle (v). If the distance (d), from n to 
tbe retina, remain tbe same, the size of any image 

* The posterior gnrface at tbe cornea being parallel with 
tbe anterior, caates no deviation ; and the aqneoua haa the 
ume retractile power ax tbe cornea. Hence the refractive 
eReet of the cornea and aqueous ia the asme aa if the corneal 
tiaaue extended from the front of the cornea to tlie front of the 



OPTICAL OUTLINES 13 

(Jm.) on the retina will depend on the size of the 
angle v, and this again on the size and distance of 
oh. Bnt if the distance (d) alters, the size of the 
image (Im) is altered without any change in v, 
Now the length of d varies with the length of 
the posterior segment of the eye; it is greater in 
myopia (M.) and less in hypermetropia (H.) ; 
and hence the retinal image of an object at a 
given distance is as the Fig. shows larger in myopia 
and smaller in hypermetropia than in the normally 
formed eye. The length of d also varies with the 
position of n, and this is influenced by the positions 
and curvatures of the several refractive surfaces, n 
is advanced very slightly by the increased convexity 
of the lens during accommodation, but much more 
so if the same change of refraction is induced by a 
convex lens held in front of the cornea : hence convex 
lenses by lengthening d, enlarge the retinal images. 
Concave lenses put n further back, and, by thus 
shortening d, lessen the images. If the lens, which 
corrects any optical error of the eye, be placed at the 
" anterior focus *' of the eye,* 13 mm., or half an 
inch, in front of the cornea, n moves to its normal 
distance (15 mm.) from the retina, and the images 
are therefore reduced or enlarged to the same size as 
in the emmetropic eye. 

The length of the vmuil axis, a line drawn from 
the yellow spot to the cornea in the direction of the 
object looked at, is about 23 mm. The centre of ro- 
tation of the eye is rather behind the centre of this 
axis, and 6 mm. behind the back of the lens. The 
^ocal length of the cornea is 31 mm., and that of the 
ci -"stalline lens varies from 43 mm. with accommo- 
daticn relaxed, to 33 mm. during strong accommo- 
dation. 

* The anterior focus in the point where rays, which were 
parallel in the vltreons, are f ocnssed in front of the cornea. 
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The optical conditions of clear sight are as follows : 

(1) The image must be formed exactly on the 
retina, i,e, the retina must lie exactly at the focus of 
the dioptric media for the object looked at. (2) 
The image must be formed at the centre of the 
yellow spot (Chap. II, § 11). (3) The image must 
naye a certain size, and this is expressed by the size 
of the corresponding visual angle (v. Fig. 20) ; with 
average light v must be equal to at least five minutes 
(-jijth of a degree) in order that the form of the 
image may be perceived ; an object subtending any 
smaller angle (down to about one minute) is still 
visible, though only as a point of light. — Influence of 
the pupil. — Other things being equal the larger the 
pupil the worse is the sight, the clearness of the 
images being lessened by the spherical aberration 
caused by the marginal part of the lens (Fig. 9) . For 
the same reason troublesome distortion of the images 
is often caused by the operation of iridectomy. 

The smaller the pupil the less is the spherical aberration 
(p. 6), and, cat. par,, the better the V. Also the smaller 
the pupil the less is the accommodation needed for near 
vision. If the pupil be so small as to subtend an angle 
{** angle of divergence ") of not more than 5 minutes with any 
point on the object, the latter will be clearly seen without effort 
of accommodation at its full distance D. (p. 32). By calcula- 
tion it appears that if the pupil had a diameter = '66 mm. it 
would subtend an angle of divergence of 5 minutes at about 
•5 m. (18") ; i. e. with a pupil of '66 mm. the finest point should 
be clearly seen (with strong light) at 18" without any accom- 
modation. This may be successfully demonstrated by looking 
through a hole of the above size in a thiu card held as close as 
possible to the eye. 

Numeration of spectacle lenses. — Some system of 
numbering is required which shall indicate the refrac- 
tive power of the lenses used for spectacles. Two 
systems are current. — In the first system, which was 
till lately universal , the unit of strength is a strong 
lens of 1" focal length. As all the lenses used are 
weaker than this, their relative strengths can be 
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expressed only by using fractions. Thus, a lens of 
2" focus being half as strong as the unit (§ 17, 1), 
is expressed as i ; a lens of 10" focus is ^^ ; of 20" 
focus -^Q ; and so on. The objections are, that frac- 
tions are inconvenient in practice ; that the intervals 
between the successive numbers are very unequal ; 
and that the length of the inch is not the same in 
all countries, so that a glass of the same number 
has not quite the same focal length when made by 
the Paris, English, and G-erman inches respectively.* 
— In the second system^ which is fast displacing the 
old one, the metrical scale is used, and the unit 
is a weak lens of 1 metre (100 cm.) focal length, 
and is known as a dioptre (D) ; the lenses differ 
by equal refractive intervals. A lens twice as 
strong as the unit, with a focal length of half a 
metre (50 cm.), is 2 dioptres (2 D), a lens of ten times 
the strength, or one tenth of a metre focus (10 cm.), 
is 10 D, and so on. The weakest lenses are "25, '5, 
and '75 D, and numbers differing by '5 or '25 D are 
also introduced between the whole numbers. A slight 
inconvenience of the metrical dioptric system is that 
the number of the lens does not express its iocal 
length. This, however, is obtained by dividing 100 by 
the number of the lens in D ; thus the focal length 
of 4 D=^^^=25 cm. If it is desired to convert one 
system into the other, this can be done, provided that 
we know what inch was used in making the lens 
whose equivalent is required in D. The metre is 
equal to about 37" French and 39" English or 
G-erman ; a lens of 36" French (No. 36 or ^^r old scale), 
or of 40" English or G-erman (No. 40 or j\^), is very 
nearly the equivalent of 1 D. A lens of 6" French 
(5= A) "^^^1 therefore be equal to 6 D ; a lens of 18" 
French (iV=/ff)=2 D, &c. ; a lens of 4 D=/5=^, 
i. e, a lens of 9" French, &c. 

• 1" English = 25-3 mm., 1" French «= 27* mm., 1" Austrian 
= 26*3 mm., 1 Prussian =« 261 m.m. 
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The following lenses are used for spectacles, and 
are, therefore, necessary in a complete set of trial 
glasses. The first colnnin gives the number in D, 
the second the focal length in centimetres, the third 
the approximate numbers on the French inch scale, 
the denominator of each fraction showing the focal 
length in French inches. In some cases there are no 
equivalent lenses made on the inch system. — Ini this 
table, and throughout the book, convex lenses are 
indicated, according to custom, by the + sign ; con- 
cave lenses by the — sign. 
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1. 

No. in D. 

+ (Convex) 

or — (Concave). 



0-25. 
0-5 . 
075 

1- . 
1-25. 
1-6 . 
175. 

2- . 
2-25. 
2-5 . 
275. 

3- . 
3-5 . 

4- . 
4-5 . 

5- . 
5-5 . 

6- . 



7- 
8- 
9- 
lo- 
ll- 
12- 
13- 
14- 
15- 
16- 
18- 
20- 



2. 

Focal Length in 
cm. 



.400.. 

.200 .. 

.133 .. 

.100 .. 

. 80.. 

. 66,. 

. 57.. 

. 50.. 

. 44.. 

. 40.. 

. 36.. 

. 33.. 

. 28.. 

. 25.. 

. 22.. 

. 20.. 

. 18.. 

, 16.. 

. 14.. 
12-5 

, 11 

, 10 

. 9 
8-3 
7-7 

, 7 

. 67 

, 6-2 

. 55 

. 5 



8. 

No. and Focal 

Length in 

Paris inches. 



1 

•Iff 

■i 
i 



i 

i 

h 



h 

i 
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CHAPTER II 

EXTERNAL EXAMINATION OP THE EYE 

(1.) To detect irregularity of the corneal eurf ace ; 
whilst the patient follows with his eyes some object, 
e,g. the uplifted finger, moved slowly in different 
directions, watch the reflection of the window from 
the cornea; it will be suddenly broken by any 
irregularity, such as an abrasion or ulcer. 

(2.) To estimate the tension of the eyeball (T.) ; the 
patient looks steadily down, and gently closes the eye- 
Uds ; the observer then makes light pressure on the 
globe through the upper lid, alternately with a finger 
of each hand, as in trying for fluctuation, but much 
more delicately. The finger-tips are placed very near 
together, and as far back over the sclerotic as pos- 
sible. The pressure must be gentle, and be directed 
vertically downwardaf not hacJcwards. It is best for 
each observer to keep to one pair of fingers, not to 
use the index at one time and the middle finger at 
another. Patient and observer should always be in 
the same relative position, and it is best for both 
to stand and face one another. Always compare 
the tension of the two eyes. Be sure that the eye 
does not roll upwards during examination, for if 
this occur a wrong estimate of the tension may be 
formed. Some test both eyes at once with two 
fingers of each hand. Normal tension is expressed 
by T. n. The degrees of increase and decrease are 
indicated by the + or — sign, followed by the figure 
1, 2, or 3. Thus T. + l means decided increase; 
T.-(-2, greater increase, but sclerotic can still be 
indented ; T. + 3, eye very hard, cannot be indented 



20 EXTERNAL EXAMINATION OF THE EYE 

by moderate pressure; T.— 1— 2— 3 indicate suc- 
cessive degrees of lowered tension. A note of in- 
terrogation (T.P+orP— ) for doubtful cases, and 
T. n. for the normal, give nine degrees, which may 
be usefully distinguished. Equally good observers 
often difEer in regard to the minor changes of ten- 
sion. Apart from variations in delicacy of touch 
it is to be remembered that eyes deeply set in the 
orbits are more difficult to test, and that T. in a few 
cases really does change at short intervals, e. g, 
within half an hour. Increased rigidity of the 
sclerotic, which occurs naturally in old age and 
sometimes from disease, alters the apparent tension, 
though the internal pressure may be normal or even 
too low. When a blind eye contains bone it feels 
like wood covered with washleather. 

(3.) The mobility of the eythall may be impaired 
in any or every direction, and in any degree. Com- 
monly only one eye is affected. First, to test the 
lateral and vertical movements, direct the patient with 
both eyes open to look successively towards, or follow 
a pencil or nnger moved in each of, the four directions, 
up, down, right and left; next, to test the con- 
vergence power he looks at the object held vertically 
in the middle line, rather below the horizontal, and 
gradually approached from 2' to about &\ In each 
position we must notice both eyes ; thus; when the 
patient looks to his right we have to note the out- 
ward movement of his right and the inward move- 
ment of his left. The fixed marks for the inward and 
outward movements are the inner and outer canthi, 
and as the apparent range of movement judged in 
this way varies a little in different people, the cor- 
responding movements of the two eyes should always 
be compared. In looking strongly outwards the cor- 
neal margin does not in all persons quite reach the 
outer canthus, but it always reaches the inner can thus 
during inward rotation. In children and stupid 
people the movements are often defective simply from 
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inattention. In very myopic eyes the movements 
are somewhat defective in all directions. The ver- 
tical movements are best shown by noting the posi- 
tion of the cornea in relation to the border of the 
lower lid ; the border of the upper lid is less trust- 
worthy, since there may be some ptosis or other 
cause of inequality between the two sides. 

(4.) Squint or gtrahismus exists, if the visual 
axes are not both directed to the same object. A 
squint may be the result either of over-action, or of 
weakness or paralysis, of a muscle. The internal 
recti by excessive contraction often cause convergent 
squint ; most other forms of strabismus result from 
actual defect of nervous or muscular power. 

When a squint is well marked there is no difficulty 
in identifying the squinting eye as the one which is 
misdirected when an object is held up to the patient's 
attention : in most cases the patient always squints 
with the same eye, but a few persons can squint with 
either mdiBierenilj (alternating squint). Nor is there 
often any doubt as to whether the squint is internal 
(convergent) or external (divergent), i.e. whether 
the axis of the squinting eye crosses that of its 
fellow between the patient and the object he looks 
at, or crosses it beyond this object, or even posi- 
tively diverges from it ; upward or downward squint, 
though less common, is almost as evident. But 
to prove beyond doubt which is the squinting eye, 
direct the patient to look at a pencil held up in the 
midHle line at about 18" from his face, and with a 
card or piece of ground glass cover the apparently 
sound, or " working ** eye ; the squinting eye will at 
once move so as to look at, or "fix," the pencil, 
proving that it had previously been misdirected. If 
the sound eye be watched behind the screen it will 
be seen to squint as soon as the affected eye " fixes ** 
the object; this is known as the secondary squint, 
and its direction is the same as that of the original 
or primary squint. Thus, if the primary squint is 
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convergent, the secondary will also be convergent. 
In squint from overaction, or from mere disuse of 
one muscle, the secondary and primary deviations are 
equal, but in paralytic squint the secondary often ex- 
ceeds the primary. If the squinting eye retains 
full range of movement, i. e. moves in companionship 
with its fellow in all directions, the squint is termed 
concomitant, in contradistinction to paralytic ; henco 
in every case of squint it is necessary to test the mo- 
bility of the eyes. It is also important to note 
whether the squint is constant or only occasional 
(periodic).* 

(5.) Diplopia {double eight) is almost always a result 
of squint, but the most troublesome diplopia is often 
caused by a deviation too slight to be perceptible. . 
Diplopia caused by squint is of course binocular, and 
disappears when one eye is covered. Uniocular di- 
plopia (double sight with one eye), however, often 
occurs in commencing cataract, and has been de- 
scribed in some cases of cerebral tumour. In the 
former it has a physical cause in the crystalline lens 
{see Cataract) ; in the latter it must depend upon 
some cerebral change. 

To find out what defect of movement is causing 
binocular diplopia, darken the room, and ask the 
patient to follow with his eyes a lighted candle, held 
about & from him, moved successively into different 

* It is necessary to be aware that an apparent squint, 
either external or internal, is sometimes met with. The optic 
axis of the eye passes from a point rather to the inner side ot the 
y. 8. throu)2^h the centre of the cornea, and forms a small angle 
(" angle a '*) with the visual axis, the line which joins the y . s. 
to the object looked at and commonly cuts the cornea rather 
within its centre. As we judge of the apparent direction of a 
person's eyes by the centres of his cornese (t. 0. by the optic 
axes), a slight apparent outward squint will be produced if the 
angle a be (as in many hypermetropic eyes) larger than usual, 
and an apparent convergent squint if, as in myopia, it be 
smaller. Apparent squint is always slight, and the screen teat 
described in the text gives a negative result. 
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positions, and to describe tbe relative places of tbe 
double images in eacb position. Ascertain which of 
the two images belongs to each eje bj placing before 
one eje a strongly coloured glass, or bj covering one 
eje and asking which image disappears. In manj 
cases the image formed in the squinting eye (the 
" false " image) is less bright or distinct, and this 
difference gives a valuable means of distinguishing 
the sound from the affected eye ; but the patient 
does not always notice such a difference between the 
two images, and it may then be difficult to be sure 
which eye is at fault. The patient's replies should 
be recoided on such a diagram as that shown at Fig. 
114 ; the radii may of course be increased for inter- 
mediate positions. The false image is marked by 
the dotted line, the true one by the unbroken line. 
We have thus a graphic representation of the candle 
as it appears to the patient, and can deduce from the 
apparent position of the false image what movements 
of the corresponding eye are at fault, and, conse- 
quently, which muscle or muscles are defective. It 
is eseential that the 'patient should not move his head 
during the examination, and that he remain through- 
out at the same distance from the candle. Remember 
that, in the extreme lateral movements, the nose in- 
terferes, and eclipses one image. When the double 
images are very wide apart the patient sometimes 
fails to notice the false image. 

For the diagnosis of a case of diplopia it is often 
sufficient to ask in which directions the double sight 
is most troublesome, and how the images appear in 
respect to height, lateral separation, and apparent 
distance from the patient (Chap. XXI). 

(6.) Proirasion (proptosis) and enlargement of the 
eye. — ^Unequal prominence of the two eyes is best 
ascertained by seating the patient in a chair, standing 
behind him, and comparing the summits of the two 
comesB with each other, and with the bridge of the 
nose, or the line of the eyebrows. The appearance of 
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prominence or recession, as seen from the front, de- 
pends very much on the quantity of sclerotic ex- 
posed ; thus, slight ptosis gives a sunken appearance 
to the eyes, and in slight cases of Graves's disease 
the proptosis seems to increase when the upper lids 
are spasmodically raised. It is to he remembered 
that real prominence of the eye may depend on en* 
largement of the eyeball (myopia, staphyloma, intra- 
ocular tumour), as well as on its protrusion, and that 
if only one eye be myopic, the appearance will be un- 
sy m metrical. Decided proptosis may follow tenotomy 
or paralysis of one or more ocular muscles. In hy- 
permetropia, in which the eyeball is too short, and in 
the rare cases of paralysis of the cervical sympathetic, 
the eye often looks sunken. 

(7.) Information derived from the hhod-veMeU 
visible on the surface, of the eyebaU, — ^Three systems of 
vessels have to be considered in disease ; they are, 
however, usually too small to be seen to perfection in 
health. (1) The vessels proper to the conjunctiva 
{posterior conjunctival vessels), in which it is not im- 
portant to distinguish between arteries and veins 
(Fig. 21, Post. Conj., and Fig. 22). (2) The anterior 
ciliary vessels, lying in the subconjunctival tissue, and 
which, by their perforating branches, supply the 
sclerotic, iris, and ciliary body, and receive blood 
from Schlemm's canal and the ciliary body, the per- 
forating branches of the oHeries (Fig. 21 ▲) are seen 
in health as several comparatively large tortuous 
vessels which stop short about -^y" or J" from the 
corneal margin (Fig. 23) ; their episcleral non-per- 
forating branches are invisible in health, but so 
numerous as to form, when distended, a pink zone 
of fine, nearly straight, very closely-set vessels round 
the cornea (Fig. 21 a and Fig. 24) ("ciliary conges- 
tion," " circum-comeal zone," see Iritis and Diseases 
of Cornea) ; the perforating veins are very small, but 
more numerous than the perforating arteries (Fig. 
21 v), and their episcleral twigs form a closely-mesh^ 
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network (Fig. 25). (3) The veeseU proper to the 
mai^in of the coraea and immediately adjacent sotie 
of conjuDctira (anterior conjunctival veatels, and their 
loopplextu on the corneal border, Fig. 21 1 and Fig. 48); 




FlO. 21.— Tesuli of the front of the ejeball. cm. CiliaT; 
miucle. Ch. Cboroid. Scl. Sclerotic. V.V. Vena Torti- 
coMu L MargiDBl loop-pleina of comeB. Ant. sad JPoit. 
CoHJ. Anterior ind posterior conjunctival veaseli. Ant. 
Cil. A. and V. Anterior ciliary arteriea and veina. (Simpli- 
fied and altered from Leber.) 

by these numerous minute branches, which are oS- 
shoots of the anterior ciliary vessels, Systems 1 and 2 
anastomose. 
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Fia. 23. — Congeetion of the pcrforutirg branchea of the in- 
terior ciliary arteries. (Dalrjinple.) The duikj ipot* st 
the leats of perforation are often wen in dark-compleiioned 
peraons. 




a 24. — " Ciliarj congettion " 
(eogorgenient of episcleral 
twigi of anterior ciliary ar- 
teriei). (After Dalrymple.) 



. 25. — CongeitioD of an- 
terior ciliary veins (epi- 
scleral venous ptexiu). 
(After Dalrjmple.) 
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Speaking generally, congestion composed of tor- 
tuous, bright-red (brick-red) vessels (System 1) mov- 
ing with the conjunctiva when it is slid over the 
globe, and least intense just around the cornea 
(Pig. 22), indicates a pure conjunctivitis (ophthal- 
mia), and will usually be accompanied by muco- 
purulent or purulent discharge. (2) A zone of pink 
congestion surrounding the cornea, and formed by 
small, straight, parallel vessels, closely set, radiating 
from the cornea, and not moving with the conjunc- 
tiva (anterior ciliary arterial twigs. Fig. 24), points 
to irritation or inflammation of the cornea, or iris. 
A more scanty zone of dark or dusky colour (Fig. 
25), which, when severe, is finely reticalated (epi» 
scleral venous pleomi), often points to glaucoma, but 
may accompany other diseases, especially in old 
people. Congestion in the same region, more deeply 
seated, and of a peculiar lilac tint, especially if un- 
equal in different parts of the zone, shows cyclitis or 
deep scleritis. (3) Congestion in the same zone, 
and also composed of small vessels, but superficially 
placed, bright red, and often encroaching a little on 
the cornea (anterior conjunctival vessels and loop 
plexus of cornea, Fig. 48) , shows a tendency to irritable 
but often superficial corneal inflammation. Local- 
ised or fasciculated congestion generally points to 
phlyctenular disease (Figs. 41 and 42). Although 
in the severe forms of all acute diseases of the front 
of the eye these types of congestion are usually mixed 
and bat imperfectly distinguishable, much informa- 
tion may often be derived from attention to the 
leading forms described. 

(8.) Note the colour of the iris, and compare it with 
that of the fellow eye. In some persons the irides, 
although healthy, are of different colours, one blue 
or grey, the other brown or greenish; and some- 
times one iris shows large patches of lighter or 
darker colour than its fellow (piebald). But if the 
iris of an inflamed eye looks greenish while its fellow 
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is blue we should suspect iritis ; and if tbe iris of a 
defective eye be different from its fellow some morbid 
changes should be suspected (Chap. YIII). 

(9.) The pupils are to be examined as to (1) 
equality, (2) size in ordinary light, (3) mobility, (4) 
shape. The pupils are often large and inactive, and 
sometimes oval, in amaurotic patients, in glaucoma, 
and in paralysis of the circular fibres of the iris (sup- 
plied by the third nerve). They may be too large 
but quite active in myopia and in conditions of de^ 
fective nerve-tone. Wide dilatations of one or both 
pupils, with dimness of sight of a few days' dura- 
tion, and without ophthalmoscopic signs of disease, 
is usually traceable to atropine or belladonna, used 
by accident or design, causing paralysis of accommo- 
dation. When very small the pupil is seldom quite 
round. 

The centre of the pupil usually lies a little to the 
nasal side of the corneal centre.* The pupils should 
be round and, when equally lighted, equal in size. 
When one eye is shaded its pupil should dilate con- 
siderably, and on exposure contract quickly to its 
former size (" direct reflex action ") : during this trial 
the other pupil will act, but to a much less extent 
(" indirect reflex action**). The pupils contract when 
the gaze is directed to a near object (say 6" distant), 
i.e. during accommodation and convergence, and dilate 
in looking at a distant object ; but the range of this 
'' associated action** is much less than that of the reflex 
action. The pupil dilates when painful impressions 
are made on the sensory nerves of the skin, e.y. by 
the faradaic brush or by pricking with a pin. The 
pupils may be motionless to light and shade from 
iritic adhesions (p. 116) or from atrophy of the iris 
in glaucoma or other local disease ; such conditions 
should be carefully noted or excluded. Beflex action 

• This natural eccentricity varies much both in degree and 
exact position in different persons. (Compare Irregular Astig- 
matism.) 



EXTEBNAL EXAMINATION OF THE BTB 29 

is lost when the eyes are blind from disease of the 
optic nerves or retinae ; if only one eye be blind the 
direct action of its pupil will be lost, but (unless 
there be disease of its third nerve also) the indirect 
action will be much greater than in health. When 
one eye is blind its pupil is often rather larger than 
the other. Beflex action may also be lost without 
any affection of sight, and without loss of assodatfd 
action (Chap. XXIII). 

The dilatation effected by atropine is often less in 
old than in young people. Permanent inequality of 
pupils without disease is rare, unless the two eyes 
differ widely in refraction (Chap. XX) ; but temporary 
dilatation of one pupil is not uncommon. When 
very active pupils are suddenly exposed after being 
shaded they often oscillate for a few seconds befpre 
settling, and finally remain a little larger than at 
the first moment of exposure. Considerable differ- 
ences, both in range and rapidity of action of the 
pupils, are compatible with health ; in general, how- 
ever, the pupils become smaller and lose both in range 
and rapidity with advancing years. Marked inac- 
tivity, with small size, should excite suspicion of 
spinal or cerebral disease. The pupils are smaller 
whenever the iris is congested, whether this be a 
merely local condition {e. g, in abrasion of cornea), 
or form part of a more general congestion, as in typhus 
fever* and in plethoric states, or be caused by venous 
obstruction, as in mitral regurgitation and bron- 
chitis. They are large in anaemia, and in cases where 
the systemic arteries are badly filled, such as aortic 
insufficiency,t and during rigors. 

(10.) The field of vision is the entire surface from 

* The small pupil of typhus and the frequently large pupil 
of typhoid are ascribed by Murchison to the differences in the 
vascularity of the iris (as a part of the whole eyeball) in the 
two diseases. ' Continued Fevers/ 641. 

f See an article on ** The Indications afforded by the Pupil/' 
* Medical Examiner/ March 2, 1879. 
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vhich, at a, given distance, light reaches the retina,* 
the eje being stationary (Fig. 26). If each part of 
the field is equidistant from the part of the retina 
to which it corresponds, the field will be hemi- 
spherical, with its inner or concave surface towards 
the eje ; it may, however, be projected on to a flat 
surface, and for many clinical purposes this is suffi- 
cient. For roughly testing the field, e. p. in a case of 
chronic glaucoma, or of atrophy of optic nerve, or of 
hemianopsia, the following is generally enough. 
Place the patient with bis back to the window ; let 
him cover one eye, and loot steadily at the centre of 
your face or nose at a distance of 18" or 2'. Then 
hold up your hands with the fingers spread out in a 
plane with your face, and ascertain the greatest dis- 
tance from the central point at which they are visible 




1 various directions — up, down, in, out, and dia- 
onally. It is essential that the patient should look 

• Strictly "the pereipient part of the retina." It now 
lein* establisbed thut tbe most peripheral zoDe of the cetiiia Ii 
it tenutire to light. (Luidolt.) 
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steadily at the face, and not allow his eye to wander 
after tbe moving fingers. 

A more exact method Ib to make patient gaze, 
with one e/e closed, at a white mark (the " fixation 
spot") on a lai^e black board at a distance of 12" 
or 18", and to move a piece of white cbalk set in 
a long black handle from various parts of the peri- 
phery towards the fixation spot, until the patient 
eiclfums that he sees something white. If a mark 
be made od the board at each of about eight such peri- 
pheral points, a line joining them will give with fair 




10 27 —Field of vision of right eyeaa projected bj the patient 
on the inner surface of a hemisphere, the pole of which 
forms the object of regard, T, temporal, N, nasal side, 
w, boundary tor white, B, for blue, B, for red, a, for green. 
(Undolt.) 
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accuracj the boundary of tbe yisual field if it be not 
larger than 45° in any direction ; but beyond that 
angle the object, if on a flat surface, will be much too 
far from the eye to make the test accurate {see 
Fig. 26. A true map, unless the field be much con- 
tracted, can be made only by means of an instru- 
ment, the perimeter, which consists essentially of an 
arc marked in degrees, and moveable around a 
central pivot on which the patient fixes his gaze. 
Thus taken the field covers a somewhat oval portion 
of the hemisphere, the smaller end being upwards 
and inwards (Fig. 27). From the fixation point it 
extends 90° or more in the outward direction, but 
only about 651° or rather less inwards, upwards, and 
downwards. 

(12.) Testing the acuieness of sight, — "By acnteness 
of sight (V. or S.) is meant the power of distin- 
guishing/orm, and, as commonly used, the term refers 
only to the centre of the visutd field, the peripheral 
parts of the retina having a very imperfect power 
of distinguishing form and size. Y. varies consider- 
ably in different persons whose eyes are normal. It 
is said to diminish somewhat in old age, without 
disease of the eves (Donders). The standard taken 
as normal is tne power of distinguishing square 
letters that subtend a visual angle of 5 minutes 
(Fig. 20), the limbs of which are of uniform thick- 
ness, each limb subtending an angle of 1 minute 
(Snellen's Test Types). Eavs forming so small an 
angle are very nearly parallel, and may be considered 
as coming from an object at an infinite distance. 
The types are made of various sizes, each being num- 
bered according to the distance (in feet or metres), 
at which it subtends a visual angle of 5 minutes* 
Thus, No. XX subtends this angle at 20' (= No. 6 
at 6 m.), No. X at 10' (= No. 8 at 3 m.). No. II at 
2' (=No. '6 at '6 m.). Numerically, acuteness of 
vision is expressed by a fraction, of which the de- 
nominator is the number of the type D, and the 
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ntiinerator the greatest distance (d) at which it can 
be read, V=| ; if No. 6 is read at 6 m. 5= J or 1, 
i.e. V is normal; if only No. 18 can be read at 
6 m. b=t\ ; if only 60 then ^=^ Any distance 
greater than about 3 m. may be selected for this test, 
i. e. No. 3 read at 3 m., or No. 5 at 5 m., generally 
show the same acuteness as 6 read at 6 m. But at 
distances less than 3 m. the accommodation comes 
into play, and the illumination is often brighter, 
hence No. 1 at 1 m. ({) does not practically show 
the same state of sight as 6 at 6 m. (f). It is, 
therefore, best to record the fractions unredaced so 
that the distance at which the test was used may be 
known. For testing near vision, Snellen's types are 
thought by many to be practically inferior to those 
of Jaeger and others, in which the letters have the 
form and proportions found in ordinary type. (See 
Appendix.) If V. be very bad (less than ^^ or j\y), 
it may be expressed accurately enough by noting 
the distance at which the outspread fingers can 
be counted when exposed to a good light and 
against a dark background. Below this point we 
can still distinguish good from bad, or uncertain, 
perception of light and shade (p, I,), by alternately 
exposing and shading the eye with the hand, without 
touchin g the face. ^ 

(13.) Accommodation (A.) is tested clinically by 
measuring the nearest point (jmnctum proximum, 
p.) at which the smallest readable type (Snellen's '5 
or. Jaeger's 1) can be clearly seen. The region of 
accommodation is the space in which it is available 
(see Presbyopia). The amplitvde, power, or range of A. 
is expressed in terms of the convex lens, whose focal 
length is = the distance from the cornea* to p,, this 
being the lens which adapts V. in an eye without 
A. from the farthest point of distinct vision {punctutu 
remotum, r.) to p. : thus in Fig. 28 let p. be at 10 cm. ; 

* Strictly from a point about \" in front of the cornea, since 
the glass cannot be placed npon the eyeball. 

o 
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if A. be then rel&ied, t. e. the eye be adapted for 
parallel n.ja, the raja from p. will be focussed at 
C. F., behind the retina ; but v. will again be clear 




at 10 cm. if a lena, {, of 10 cm. focus (= 10 D., tee 
p. 15) be held close to the cornea ; because rajs from 
that point will be made parallel before entering the 
fljfi (§§ 11 ^n*! 12), and will therefore be focussed on 
the retina. 

The conrergence of the visual axes upon a point at 
any given distance is always naturally associated with 
accommodation for the same distance. The two func- 
tions can, however, be partially dissociated to a de- 
gree which varies with age and in different persons ; 
t. e. the accommodation can be either relaxed a little 
or increased a little, without changing any given 
position of the visual axes ; this independent portion 
is known as the relative aeeommodation. 

(14.) The apparent sue of an object depends, in 
the first place, on the size of its retinal image, and 
this, as already shown (§ 19, p. 13), depends upon (a) 
the size of the visual angle, and (fi) the distance of 
the retina from the nodal point. It is clear that in 
Fig. 20 a smaller object placed nearer to the eye or a 
larger one placed further off might subtend the same 
angle as 06, and therefore have a retinal image of the 
same size. There are, however, other factors contri- 
buting to oureatiniate of the size of objects, espe* 
cially contrast of size and shade, estimation of 
distance, and effort of accommodation. 
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A white object on a black ground looks larger than 
a black object of the same size on a white ground. 
The further off an object is judged to be, the larger 
does it look. The greater the accommodative effort 
used, whatever maj be the distance of the object, the 
smaller does it appear ; thus, patients whose eyes are 
partly under the influence of atropine, and presbyopic 
persons whose glasses are too weak, complain that 
near objects if looked at intently for a short time be- 
come much smaller; whilst when one eye is under the 
action of eserine (causing spasm of the accommoda- 
tion) objects appear larger than if held at the same 
distance from the other eye. Prisms with their bases 
towards the temples seem to diminish objects seen 
through them by necessitating excessive convergence 
of the eyes (the converse of Fig. 16), 

(15.) Colour perc^tion is best examined by testing 
the power of discriminating between various colours 
without naming them. The best test-objects are 
a series of skeins of coloured wool, or, for pocket 
use, smaller strips of coloured paper, or coloured 
stufis. A colour-blind person will expose his defect 
by placing together or " confusing" as similar, certain 
colours, usually mixed tints, which to the normal eye 
appear quite different. The set of wools now in 
common use was introduced by Professor Holmgren, 
of TJpsala* (see Appendix). Acquired colour- 
blindness (from atrophy of the optic nerves) may 
often be detected quite well by asking the names, if 
the patient has been well trained in colours. But 
in congenital colour-blindness the " confusion test," 
without naming the colours, is far safer; because, 
in the first place, such persons often learn to distin- 
guish correctly between many common coloured 
objects by differences of shade (i, e. differences in the 
quantity of white light which they reflect), and hence 
may escape detection unless tested with a large series 
of different colours in many shades, some of which, 
• < Do la Cdcit^ des Couleurs/ &c., 1877. 
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contaming equal quantities of white, will look exactly 
alike ; and secondly, thougli sucli persons often use 
the names for colours freely, the words do not to them 
convey the same meaning as to those with normal 
colour-sense, and hopeless confusion results from an 
examination so made. For details see Chapter XY 
and Appendix. 

(16.) The 11868 of prisnu have been explained at 
p. 9. 
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CHAPTER m 

EXAMINATION OF THE EYE BT ABTIFIGIAL LIGHT 

This includes (1) examination by focal or oblique 
liglit ; (2) examination by the ophthalmoscope. 

(1.) In using focal, oblique, or lateral illuminaisUm 
the anterior parts of the eye are examined with the 
light of a lamp concentrated by a convex lens. The 
method is used to detect or examine opacities of the 
cornea, changes in the appearance of the iris, altera- 
tions in the outline and area of the pupil from iritis, 
and opacities of the lens. Such an examination is to 
be made by routine in every case before using the 
ophthalmoscope. We require a somewhat darkened 
room, a convex lens of two or three inches focal 
length (one of the large ophthalmoscopic lenses), and 
a bright, naked lamp-flame. 

The patient is seated with his face towards the 
light, which is at about 2' distance. The lens, held 
between the finger and thumb, is used like a burning- 
glass, being placed at about its own focal length from 
the patient's cornea and in the line of the light, so 
as to throw a bright pencil of light on the front of 
the eye at an angle with the observer's line of sight. 
Thus all the superficial media and structures of the 
eye can be successively examined under strong illu- 
mination, the distance of the lens being varied a little, 
according as its focus is required to f aU on the cornea, 
the iris, or the anterior or posterior surface of the 
crystalline lens (Fig. 29). By varying the position 
of the light and of the patient's eye, making him look 
up, down, and to each side, we can examine all parts 
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of tli6 corneal surface, of the iris, of the pupillary 
area (i.e. the anterior capsule of the lens), and of the 
lens- substance. If the light be thrown at a Yery 
acute angle on the cornea or lens, 
ojiacitiijs are much more visible 
tbaii if it. fall almost perpendicu- 
larly. By habitually magnifying 
thi.' illuiiuiiiited parts by a second 
Kns btlil ill the other tond, much 
ailJitioiiiil information can be 

For cotii|ilete exploration of all 
[Mrls of tlie crystalline lens the 
j.uiiil must be dilated with atro- 
I'iiie, Lut careful examination 
uitbuut ittropine will generally 
enable ub to de- 
tect opacities ly- 
ing in or near 
the axis of the 
lens even if 
deeply seated. 
In examining 
the posterior 
pole of the lens 
the light must 
be thrown al- 
most perpen- 
dicularly into 
the pupil, and the observer must place his eye as 
nearly in the same direction as is possible without 
intercepting the incident light. Opacities of the 
cornea and anterior layers of the lens appear whitish, 
deep opacities in the lens, eapecially in old people, 
look yellowish, by focal light. Tumours, large opa- 
cities in the vitreous, and retinal detachments may 
be seen by this method if they lie close behind the 
lens. Minute foreign bodies in the cornea will often 
be seen by focal light when invisible, because covered 
by hazy epithelium, in daylight. 




Fio. Z9.— Focal illamiDfttloi 
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(2.) Ojphtkalmoscopie Examination 

The ophthalmoscope enables us to see the parts of 
the eye behind the crystalline lens, by malang the 
observer's eye virtually the source of illumination 
for the observed eye. — Rays of light entering the 
pupil in a given direction are partly reflected back 
by the choroid and retina, and on emerging from the 
pupil take the same or very nearly the same course 
that they had on entering (p. 6, § 12). Hence the 
eye of the observer if so placed as to receive these 
returning rays must also be so placed as to cut off the 
entering rays ; as, therefore, no light can enter in the 
necessary direction, none can return to the observer's 
eye. This is why the pupil is usually black. 
Although with a large pupil, especially in a hyper- 
metropic or myopic eye, the observer receives some 
of the returning rays (because he does not intercept 
all the entering light), and in this way sees the pupil 
of a fiery red instead of black, still for any useful 
examination the observer's eye must, as already 
stated, be in the central path of the entering (and 
emerging) rays. — This end is gained by looking 
through a small hole in a mirror, by which light is 
reflected into the patient's pupil, and this perforated 
mirror is the ophthalmoscope. There are two ways 
of seeing the deep parts of the eyeball by its means. 

A. The indirect method of examination, by which a 
clear, real, inverted image of the fundus, somewhat 
magnified, is formed in the air between the patient 
and the observer. 

The following simple experiment will show how 
this is effected : — Take two convex lenses of about 
2'*' focal length each; hold one in the left hand, 
at about 2" from this print ; take the other in 
the right hand, and, moving your head a few inches 
back, hold the second lens at about its focal length in 
front of the first ; you will then see an inverted image 
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of the print slightly mt^mfied. a. Observe that in 
order to Bee this image clearly you have to make 
&u effort, and that you cannot see both the image of 
the print and the print itself, clearly at the same 
moment; this is because the eye of the observer {obt. 
Fig. 30) cannot be adjusted for the image (im) and 
the more distant object (ob) at the same time. The 
fundus of the eye seen on this principle is magnified 




i ii tbe object, a. The Brat leci. I. The second 
lens. tm. The maguified inverted image of 06 viewed by 
the observer, obi. 

about five diameters, if the eye be normal. The 
im^e is larger in h and sm^er in 11. b. Notice 

that if the observer's head be moved slightly from 
side to side, the image will appear to move in the 
opposite direction. 

B. The direct method of examination by which (ex- 
cept when the eye is myopic) a virtual, erect image 
is seen, more magnified than in the former method 
and situated behind the patient's eye. 

The conditions are the same as those under which 
a ma^ified image of any object is seen through a 
convex lens (Fig. 13), as iu the following experiment : 
— Hold a convex lens of, say 3" focal length, at any 
distance from this page not greater than 3", and 
place your eye close to the lens. The print will be 
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magnified and seen in its true position, i. e, " erect." 
a. The enlargement will be more the greater the 
distance of the lens from the page up to 8" (§§ 16 
and 17, p. 7). If the distance be further increased 
the print will not be seen clearly. The image is a 
" virtual " one, because it is the image which would 
be formed if the rays which enter the eye in a diverg- 
ing direction, could be prolonged backwards until 
they met behind the lens (Figs. 13 and 88). 6. If the 
lens be placed just at its focal length from the paper 
tlie|]inage will be seen clearly only if the acoommoda- 
Hm he completely relaxed, c. If it be nearer to the 
t^ilgB, more or less accommodation must be used, or 
eiti the observer must withdraw his head further 
fmffk the lens, d. If, keeping the lens quite still, the 
olMrver withdraw his head, the field of view will be 
lenened (Fig. 14) whilst the image will appear to 
ioJOPease in size (without really doing so), and these 
changes will be greater the nearer the lens is to its 
focal distance from the paper ; if it be almost exactly 
at its principal focal distance, only a very small part 
of the print will be seen when the head is withdrawn. 
6. If the head be moved a little from side to side the 
image will appear to move in the same direction. 

The emmetropic eye, with the accommodation fully 
relaxed, is adjusted for distant objects, i. e, parallel 
rays, and receives a clear image of such objects on 
the layer of rods and cones of the retina (p. 12). — 
A clear image of the fundtis of the eye, t. e, the retina, 
optic disc, and choroid, can be obtained in such an 
eye (as in the experiment just described, where the 
distance of the lens from the paper was equal to or 
less than its focal length) on condition that the eyes, 
both of patient and observer, be adjusted for infinite 
distance, i. e. for parallel rays ; in other words, that 
the accommodation of both be relaxed. The fundus 
so seen is magnified about 20 diameters. 

In order to use the ophthalmoscope * it is first 
* For choice of instraments see Appendix. 
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necessary to learn to manage the mirror and light. 
(1) Seat the patient in a darkened room and place a 
lamp with a large, steady, naked flame on a level with 
his eyes, a few inches from his head, and about in a 
line with his ear. The lamp may be on either side, 
but is usually placed on his left, and it is better to 
keep to the same side until practice has given steadi- 
ness to the various combined movements which are 
necessary. (2) Sit down in front of the patient with 
his face fronting your own, feature to feature. It is 
most convenient for the observer's face to be a little 
higher than that of the patient. (3) Take the 
mirror of the ophthalmoscope (without any lens 
behind, and without the large lens) in your left hand 
for examining the patient's left eye (and vice versa 
for his right eye), hold it, mirror towards the patient, 
close to your own eye, and with the sight-hole placed 
so that (with your other eye closed) you see the 
patient through it. Now rotate the mirror slightly 
towards the lamp until the light reflected from the 
flame is thrown into the patient's pupil, and open 
your other eye. (4) You will so far have seen 
nothing except the front of the patient's eye, unless 
atropine have been used, for he will have looked at 
the centre of the mirror, and his pupil, strongly con- 
tracted, will look either black or very dull red. (6) 
Now tell him to look steadily a little to one side, into 
vacancy, or at an object on the other side of the room. 
The pupil will now become red — bright fiery red if it 
be rather large ; a duller red if it be small or the 
patient's complexion be dark. In oneposition, when the 
eye under examination looks a little inwards, the red 
will change to a yellowish or whitish colour, and this 
indicates the position of the optic disc. (6) Learn 
to keep the light steadily on the pupil, during slow 
movements backwards and forwards and from side 
to side (taking care that the patient keeps his eye all 
the time in the same position, and does not follow 
the movements of the mirror) ; the test of steadiness 
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will be that the pupil remains of a good red colour 
in all positions. Up to this point the examination 
may be made without atropine ; and so far only a 
uniform red glare will have been seen, no details of 
the fundus being visible, unless the patient be either 
myopic or considerably hypermetropic. 

In order to see the details of the fundus it is best 
to begin by learning the Indirect Method (Fig. 81), 
for, though rather less easy, it is more generally 
useful than the direct. 

Take the mirror without any lens behind it in one 
hand,* and one of the large convex " objective " lenses 
corresponding to Z in Fig. 30 in the other. Always, 
if possible, have the pupil dilated with atropine, for 
by this means you learn to see the fundus much 
more quickly and easily. In examining the patient's 
right eye apply the mirror with your right hand to 
your right eye, holding the lens in your left hand ; 
it is best to reverse everything for his left eye, but 
the position of the light need not be changed. The 
band which carries the lens should be steadied by 
resting the little or ring finger against the patient's 
brow or temple. 

We usually begin by looking for the optic disc, 
which is one of the most important and easily seen 
parts. As the disc lies to the nasal side of the pos- 
terior pole of the eye, the cornea must be rotated a 
little inwards, t. e. the back of the eye outwards, in 
order to bring the disc opposite the pupil, when the 
observer is immediately in front; the right eye, e. g,y 
must be directed to the observer's right ear, or to 
the uplifted little finger of his mirror-hand. The 
patient must turn his eye, not his head, in the re- 
quired direction. The lens should be held about 

* Bnt many learn to see the image more qnickly and easily 
by placing a convex lens of 4> D. behind the mirror. If the 
observer wears glasses for reading be should wear them, or put 
a lens of the same strength behind the mirror, for the indirect 
examination. 
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2" — 3", and the observer's eye be about 15", from the 
patient's eye ; the image of the fundus being formed 
in the air 2" or 3" in front of the lens will thus be 
situated about 10" from the observer. 

The bright red glare (from the choroid) will be 
obvious enough ; but most beginners find some diffi- 
culty in avoiding the reflection of the mirror from 
the patient's cornea, and in adjusting the accommo- 
dation and the distance of the head, so as to see the 
image clearly. The head must be slowly moved a 
little further from or nearer to the patient, and at 
the same time an attempt made to adjust the eyes 
(both being kept open) for a point between the ob- 
server and the lens. As a rule the disc and retinal 
vessels are seen clearly at the first sitting. 

The o;ptic disc — ending of the optic nerve in the 
eye above the lamina cribrosa, optic papilla (Figs. 32 
and 34) — is round, well defined, much lighter in 
colour than the fiery red of the surrounding fundus, 
and numerous blood-vessels are seen to radiate from 
its centre, chiefly upwards and downwards. As soon 
as the disc can be easily seen the student must pass 
on to the study of the most important details of this 
part itself, and of the other parts of the fundus. Some 
of these will be described here and others in the 
chapters on the Diseases of the Choroid and Betina, 
and on the Errors of Eefraction. 

The colour of the disc, as a whole, is greyish pink 
with an admixture of yellow. It is nearly circular, 
but seldom perfectly so, being often apparently oval 
or slightly irregular. Two differently coloured parts 
are noticeable — a central patch, whiter than the rest, 
and into which most of the blood-vessels dip ; and a 
surrounding part of pink or greyish pink. In many 
eyes, especially in old persons, we distinguish a third 
part, a narrow boundary line of lighter colour, which 
represents the border of the sclerotic (jicleral ring). 
(Fig. 32.) The blood-vessels consist of several large 
trunks and a varying number of small twigs ; the 
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larg^ trunks emerge from the central white part of 
the disc, and often bifurcate once or twice on its 
area ; the small twigs may emerge separately from 
various parts of the disc, or form branches of the 
large trunks. 

Variations, — The colour of the disc appears paler 
or darker according to the colour of the surrounding 
choroid, the brightness of the light used, and the 
patient's age and state of health. A curved line of 
dark pigment often bounds a part of the circumfer- 
ence of the disc (Fig. 34) and has no pathological 
meaning. The central white patch varies greatly in 
size, position and distinctness ; it may be so smaU as 
hardly to be perceptible, or very large ; may shade 
ofE gradually or be abruptly defined ; may be central 
or eccentric ; when large it generally shows a greyish 
stippling or mottling. (Fig. 34.) ^This central white 
patch represents a hollow, the physiological cup or pit 
(compare Figs. 34 and 35), left by the nerve-fibres as 
they radiate out from the centre of th6 disc towards 
the retina, like the tentacles of an open sea-anemone ; 
and through it the chief blood-vessels pass on their 
way between the nerve and the retina. This depres- 
sion is generally shaped like a funnel or a dimple 
with gradually sloping sides (Fig. 35); but some- 
times the sides are steep, or even over-hanging ; in 
other eyes it is wide, shallow, and enlarged towards 
the outer side of the disc. The physiological pit is 
whiter than the rest of the disc, because the greyish- 
pink nerve-fibres are absent at this part, and we can 
therefore see down to the opaque, white, fibrous 
tissue which, under the name of lamina cribrosa, 
forms the floor of the whole disc (Fig. 36). The 
stippled appearance often noticed in the pit is caused 
by the holes in this lamina, through which the 
bundles of nerve-fibres pass on their way to the 
retina ; the holes appear darker because filled by 
non-medullated nerve-fibres, which reflect but little 
light. 
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The other parU of the fundus. — The groundwork is 
of a bright fiery red (the choroid not the retina) ; 
in manj eyes this colour ia nearly uniform, but in 
persons of very light or very dark complexion we see 
a pattern oE closely-set, tortuous, red bands (vesselB 
of the choroid), aepamted by spaces either of darker 
or of lighter colour (Fig, 32). (For details $ee 
Cliap. XII.) 




Fia. 82. — Ophtlislmoaoopio appearuices of healthy fundus in ■ 
person of very fair complexion. Scleral ring well marked- 
Lett eje> inverted image. (Wecker and Jaeger.) 

Upon this red ground the vesaela of the retina di- 
vide aad subdivide dichotomously. It will bo noticed 
that the chief trunks pass almost vertically upwards 
and downwards, and that no large branches go to the 
part apparently inwards from the disc (to the left 
iu the Fig.) ; that the visible retinal vessels are 
comparatively few and are widely spread ; that they 
become progressively smaller as they recede from 
the optic disc ; and that they never anastomose with 
each other. Special attention must be given to the 
part, apparently to the inner (nasal) side of the optic 
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disc (really to its outer, temporal side), which is the 
region of most accurate visioD, the yellow spot (y. s., 
maetda lutea, or shortly '' macula "). In this region, 
which comes into view when the patient looks straight 
at the ophthalmoscope, the choroidal red is duller 
and darker than elsewhere. It is skirted by large 
retinal vessels, which give off numerous twigs to- 
wards its centre, though none of them can be 
seen quite to reach that point (compare Fig. 72, 
Chap. Xni). In many eyes nothing but these 
indefinite characters mark the y. s. ; but in some, 
especially in dark eyes and young patients, a minute 
bright dot occupies its centre and is encircled by an 
ill-bounded dark area, round which again a peculiar, 
shifting, white halo is seen. The minute dot is the 
fovea ceniralU^ the thinnest part of the retina. The 
neighbourhood of the disc and y. s. form the central 
region of the fundus. The 'peripheral parts are ex- 
plored by telling the patient t^) look successively up, 
down, and to each side, without moving his head. 
To see the extreme periphery the observer must move 
his head as well as the patient his eye. Towards the 
periphery the choroidal trunk-vessels are often 
plainly visible even when none were distinguishable 
at the more central parts. 

The vessels of the retina are easily distinguished 
from those of the choroid by their course and mode 
of branching ; by the small size of all except the main 
trunks; by their sharper outline and clearer tint; 
but especially by the presence of a light streak along 
the centre of each (Fig. 32), which gives them an 
appearance of roundness, very different from the flat 
band-like look of the choroidal vessels. They are 
divisible into two sets — a darker, larger, somewhat 
tortuous set — the veins ; and a lighter, brighter red, 
smaller, and usually straighter set-— the arteries ; the 
diameter of corresponding branches being about as 
3 to 2. The arteries and veins run pretty accurately 
in pairs. Pressure on the eyeball, through the 
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upper lid, causes visible pulsation of the arteries on 
disc. 

The indirect method of examination is most gene- 
rally useful, because it gives a large field of view, 
under a low magnifying power (about five diame- 
ters), and thus allows us to appreciate the general 
character and distribution of any morbid changes 
better than if we begin with the direct method, in 
which the field of view is smaller and the magnifying 
power much greater. It has also the great advan- 
tage of being equally applicable in all states of re- 
fraction, whereas if the patient be myopic his fundus 
cannot be examined by the direct method without 
the aid of a suitable concave lens, found experimen- 
tally, placed behind the mirror (p. 63). The inver- 
sion of the image seen by the indirect method is 
such that what appears to be upper is lower, and 
what appears to be B. is L. 

In the Direct MetJiod, the examination is made by 
the mirror alone, or with the addition of a lens in 
the clip or disc behind it, but without the interven- 
tion of the objective lens. 

By this method the parts (unless the eye be 
myopic) are seen in their true position (Fig. 33) 
the upper part of the image corresponding to the 
upper part of the fundus, the right to the right, &c , 
it is therefore of ten called the method of the " erect*' 
or " upright" image ; though, as will be seen below, 
these terms are not strictly convertible with " direct 
examination." It is used — (1) to detect opacities 
in the vitreous humour and detachments of the 
retina ; — (2) To ascertain the condition of the 
patient's refraction, i. e. the relation of his retina to 
the focus of his lens-system ; (3) For the minute 
examination of the fundus by the highly magnified, 
virtual, erect image (Fig. 34). 

(1.) To examine the vitreous humour. The patient 
is to move his eye freely in different directions, whilst 
the light is reflected into it from a distance of a foot 
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or more (for details see Diseases of Vitreous) : de- 
tachments of tlie retina are seen in the same way. 
Opacities in the yitreons and folds of detached 
retina, being situated far within the focal length of 
the refractive media, are seen in the erect position 
under the conditions mentioned at p. 41 c, the 
obserrer being at a considerable distance from the 
eye. 

(2.) To ascertain the refraction. If when using 
the mirror alone at a distance of 12" — 18", or more, 
from the patient's eye, we see some of the retinal 
vessels clearly and easily, the eye is either myopic or 
hypermetropic. If, when the observer's head is 
moved slightly from side to side, the vessels seem to 
move in the same direction, the image seen is a 
virtual one and the eye hypermetropic. The eye is 
myopic if the vessels seem to move in the contrary 
direction ; the image in M. is, indeed, formed and 
seen in the same way as the inverted image seen by 
the " indirect" method of examination (compare Figs. 
31 and 99), but except in the highest degrees of M. it 
is too large and too far from the patient to be useful 
for detailed examination. In low degrees of M. 
this inverted image is formed so far in front of the 
patient's eye as to be visible only when the observer 
is distant perhaps 3' or 4/ ; whilst in E. and in the 
lower degrees of H. the erect image will not be easily 
seen at a greater distance than 12" or 18" (p. 41 d, 
and Fig. 14). — If, therefore, in order to get a clear 
image by the direct method, the observer has to go 
either very near to, or a long way from, the patient, 
no great error of refraction can be present. 

The above tests only reveal qualitatively the pre- 
sence of either M. or H., but by a modification of the 
method, the quantity of any error of refraction, e, g. 
H., can be determined with great accuracy — (Deter- 
mination of the refraction by the ophthalmoscope). — In 
E., as already stated at p. 41, the erect image can be 
seen only if the observer be near to the patient, and 
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also completely relax his accommodation ; for, in 
experiment d there described, when the head was 
withdrawn from the lens the field of view and 
illumination rapidly diminished. The same occurs 
with the eye, but in a much greater . degree, and 
hence in E. no useful view can be gained by the 
direct method without going very near to the eye. 

In H., where the retina is within the focus of the 
lens-system, the erect image is seen when close to the 
patient's eye only by an effort of accommodation in 
the observer, just as in the same experiment when 
the lens was within its focal length from the page 
(p. 41 c). And as in that experiment the print was 
also seen easily, even when the head was withdrawn, 
so in H. the erect image is seen at a distance as well 
as close to the patient. 

If now the observer, instead of increasing the 
convexity of his crystalline, place a convex lens of 
equivalent power behind his ophthalmoscope mirror, 
this lens will be a measure of the patient's H., %.e. it 
will be the lens which, when the patient's accom- 
modation is in abeyance, will be needed to bring 
parallel rays to a focus on his retina. If a higher 
lens be used, the result will be the same as when in 
the experiment the convex lens was removed beyond 
its focal length from the print ; the fundus will be 
more or less blurred. 

Hence to measure H. : — (1) the accommodation of 
both patient and observer must be fully relaxed 
(usually by atropine in the patient and by voluntary 
effort in the observer) ; (2) the observer must go as 
close as possible to the patient ; (3) he must then 
place convex lenses behind his mirror, beginning at 
the weakest and increasing the strength till the highest 
is reached, which still permits the details of the optic 
disc to be seen with perfect clearness. — By practice 
the distance between the cornesB of patient and ob- 
server may be reduced to about 1". The light must 
be on the same side as the eye under examination, so 
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as to avoid mucli rotation of the mirror. The right 
eye must examine the right, and vice versd. 

In the same way, though with less accuracy in the 
high degrees, M. can be measured by means of con- 
cave lenses ; the lowest lens with which a clear erect 
image is obtained being slightly more than the mea- 
sure of the M. # 

It is Bometimes useful to know how much leufj^thening^ or 
shortening of the eye corresponds to a given neutralising lens. 
The following numbers, slightly altered from Knapp, are suffi- 
ciently near the truth. The distance between the eye of the 
observer and that of the patient is supposed to be not more 
than 1 inch. 

H. of 1 D. represents shortening of '3 mm. 

»» ^ >» ff 'o ft 

»» ** >f f> ■■■* »f 

» w „ tt A*0 ft 

»f O ft »» *' »> 

« y >» »» •** >» 

f» -^Z „ jt 4* ft 

»» ■*■" tf f> "* »» 

M. of 1 D. represents lengthening of *3 „ 

ft * »» »> "o t» 

» •* tt »f '^ »» 

ft " ft tt ■*•"*' ft 

ft 6 » It 1*75 „ 

»f 9 M « 2*6 ,, 

It 12 „ I, 8*5 ,) 

» ••■o )» ,) o' n 

Astigmatism (As.) may also be measured by this 
method, the refraction being estimated successively 
in the two chief meridians by means of corresponding 
retinal vessels {see Astigmatism). 

This application of the direct method needs much 
practice. For convenience the lenses, of which 
there are twenty or more, are placed in a thin metal 
disc, which can be revolved behind the mirror so as 
to bring each lens in succession opposite the sight- 
hole. There are many forms of these "refraction 
ophthalmoscopes," varying in minor details of con- 
struction (see Appendix). 
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(3.) The ereet im^e is very valuable, on acconat 
of the high magnifying power (about 20 diameters 
in tbe E. eje), for 
the examio&tioD of the 
finer details of the 
Indus. The disc looks 
less sharply defined, 
because more magni- 
fied, than when seen by 
the indirect method 
both the disc and tbe 
retina often show a 
faint radiating atria 
tion (the nerve fibres) 
the lamina crUtrosa is 
often more brilliantly 
whit* and the pig 
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Fie. 35. — Vertical section of health J optic disc, £c. x dliontlS. 
S. Retina, outer layers sbaded Tortically, nerTe-fibre layer 
shaded lOTjgitndinally. Ch. Choroid. Scl. Sclerotic. 
Z. Cr. Lamina cribrosa. S.V. SnbTRginSil space between 
outer and inner sheath of optic nerve. Tbe ceotnl *eiii 
le of the diiiaiaus of the central taterj are seen in 
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If the refraction be E. or H. no lens is needed 
behind the mirror ; if M., a concave lens must be 
placed in the clip behind the mirror, of sufficient 
strength to giye a good, clear, erect image. The 
observer must come as near as possible to the 
patient. 

Bj reference to Fig. 33 it will be seen that only 
those rajs are useful which strike near the centre of 
the mirror, none others entering the patient's pupil ; 
hence, if the aperture in the mirror be too large the 
fundus will not be well lighted. It should not be 
larger than 3 mm., nor smaller than 2 mm. 

Keraioscopy, Retinoscopy, or J?ujpillo8copy. 

In this method the refraction is determined by 
noticing in which direction the light (i,e, the image 
of the lamp-flame), thrown by the mirror on the 
fundus, moves when the mirror is rotated in any given 
direction. The exact degree of any error of refraction 
is measured by the lens, which put close to the 
patient's eye in a case of ametropia, renders the 
movement, and the other characters, of the image 
the same as in emmetropia. The test is really most 
accurate when used at a great distance from the 
patient ; in practice a distance of about 1 m. 
(100 — 120 cm., or 3'— 4') is chosen. Observation is 
directed to the boundary line between the lighted 
and adjacent non-lighted, area, i. e. to the movement of 
the dark shadow rather than of the flame-image. If 
the observer, being at 120 cm. (4') from the patient 
and using an ordinary concave mirror of 22 cm. (9") 
focus, throw the light into the patient's pupil* and 
slightly rotate the mirror between the finger and 
thumb, he will see a dark shadow pass across the 
illuminated field of the pupil. The edge ot this 
shadow has the same direction as the axis on which 
the mirror is turned. In E., H. and very low M. the 

* The pupil should whenever possible be dilated by atropine. 
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shadow moves in the direction opposite to that in 
which the mirror is rotated (or " against " the 
mirror) ; in M. of more than 1 D it moves in the 
same direction as the mirror (or " with " the mirror). 
The light should be thrown as nearly as possible in 
the direction of the visual axis, and the lamp be 
placed immediately over the patient's head rather 
than to one side. 

In Fig. 36, 1, the eye e is lighted by the inverted 
image of the flame l, formed at i by the mirror 
M. Of the image i a second image i', again in- 
verted, is formed on the fundus of b. i' will be 
accurately focussed if the eye e is adapted for the 
image i, but will be more or less out of focus in 
every other case. The observer, placed behind m, 
sees an image of i' formed in the same way as the 
image of the fundus seen by the direct method 
(p. 41), and therefore either inverted and real, or 
erect and virtual, according as the eye is M or H 
(p. 51.) If the observer's eye be accurately adapted 
for this image of i' he will indeed see, not only the 
light and shadow, but the retinal vessels; but he 
neglects these in attending to the movements of the 
shadow. 

If the mirror m be rotated into the position shown 
by the dotted line m', i will move in the same 
direction, viz. to I2, and its retinal image will move 
in the opposite direction from i' to I'j ; and this 
movement of the retinal image will be the same, 
whatever may be the refraction of the eye. In the 
following description we disregard l, i, and ig, and 
look upon i', or I'g, as the source of light. 

If B 6e myopic (Fig. 36, 2) the image of i, seen 
by the observer, is real, inverted, and formed at i", 
the far point of the patient's eye (compare Fig. 99) ; 
and it corresponds in definition and brightness with 
f. If i' move to ^2, i'' will move to I'j in the 
contrary direction, i.e. the image seen by the observer 
moves in the same direction as (or **with**) the mirror. 
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If tJhe eye e he hypermetropic (Fig. 36, 3) or emme- 
tropic, the observer sees an erect, virtual image of i' 
at i", the virtual focus of i' (compare Fig. 13). If 
I* move to I'j, i" will seem to move to I'^g, i^e. the 
image seen, moves in the contrary direction to (or 
" against ") the mirror. 

The above statement for myopia is true only if the 
observer is beyond the far-point of the observed eye. 
In M. of 1 D. the far-point is situated 1 M. (100 cm. 
or 3') from the patient's eye (see Myopia), and the 
image seen will have the characteristic M. movement 
if the observer be a little further off (120 cm. or 4'). 
But if the observer be within the far-point of the 
myopic eye (Fig. 36, 4) the rays will be referred 
towards i" and i^j respectively (§ 6, p. 3), and the 
image (which will be seen out of focus, because the 
rays from it will be focussed in front of the observer's, 
retina) will have the same movement as in hyperme- 
tropia or emmetropia. At the ordinary distance of 
3' — 4/ (100 — 120 cm.) this occurs if the observed eye 
have M. of less than 1 D., e.g. with M. of 0*5 D. the 
images i" and i^j in Fig. 36, 2, would be formed at 
2 m. (&) from the patient, far behind the mirror, 
as in 4, Fig. 36. Hence at a distance of about 1 m. 
movement " against " the mirror may indicate M. of 
about 1 D., or E. or H. The lowest M. which can 
give the characteristic M. movement at this distance 
is slightly more than 1 D., say 1*25 D. 

In employing retinoscopy the patient is armed 
with a trial frame, into which lenses (+ if the 
shadow move ** against" the mirror, generally showing 
H. ; — if it move " with " the mirror, always showing 
decided M.) are successively put until one is reached 
which just reverses the movement. This lens indi- 
cates nearly, but not quite, the refraction of the eye 
under observation. (1) If the uncorrected shadow 
moves ** against," but with the addition of •+- 2 D. 
just moves "with," we know that the M. movement 
so produced indicates at least 1 D. of M., or rather 
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more ; the refraction of the eye is therefore not 
H. = 2 D., but H. = 2— 1 = 1 D. Hence when the 
shadow moves " against " (H.) we subtract 1 D. from 
the lowest -f lens, which makes it move "with." 
(2), The uncorrected shadow moves " with ; " there 
is M. ; the addition of — 2 D. makes the shadow just 
move ** against." We know that this movement is 
still consistent with M. of about 1 D. ; the refraction 
is therefore not M. = 2 D., but M. = 2 + 1 =3 D. 
Hence when the shadow moves " with " we add 1 D. 
to the lowest — lens, which makes it move '* against." 

Astigmatism is easily detected, and its amount 
measured by observing, on rotating the mirror, first 
from side to side, then from above downwards, 
whether the shadow has the same movement and 
characters in each direction ; or by noting that when 
the shadow in one meridian is " corrected " by a lens, 
the meridian at right angles to it still shows decided 
ametropia. The lens is then found which corrects 
the latter meridian, and the As. equals the difference 
between the two lenses. 

Apart from the direction in which the image (and 
shadow) moves, something may be learnt from varia- 
tions in (1) its brightness ; (2) its rate of movement ; 
(3) the form, straight or crescentric, of its border. 
The image is brightest, its movement quickest and 
most extensive, in very low M. and in Em. The higher 
the ametropia, whether M. or H., the duller is the illu- 
mination, the slower and less extensive its movement, 
and the more crescentric its border. The hrightnesa 
of the image depends on how clearly i (Fig. 36, 1) is 
focussed on the retina ; the more accurately f is an 
image of i, the brighter and larger will i" (Fig. 36, 
2 or 3) be; and as the flame is rectangular, the 
borders of the image will be nearly straight. These 
conditions occur when the eye is exactly adapted for 
the distance of i, i. e. in M. of about ID. If the M. 
be higher than ID, i' will be out of focus, and there- 
fore be spread over a larger area, and being formed 
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by the same nuinber of rajs as before, it will therefore 
be less bright. The image i" (Fig. 36, 2) will be 
correspondingly diffused and dull, and being formed 
nearer to the patient's eye, as for example at op, it will 
moTe only from a; to a;' in the same time as i'' takes 
in moving to rj* and hence its movement is slower 
and less extensive. The same is true in H. (3, Fig. 
36), because the higher the H. the more difiPused is 
i' and the nearer is i'' to the patient's eye. In both 
cases, high M. and high H., the border of the shadow 
is crescentic because the diffused image forms a nearly 
round area on the retina. 

This is not the place in which to discuss the re- 
lative merits of Eetinoscopy and direct Ophthalmos- 
copic determination of refraction. Betinoscopy is 
without doubt a very delicate and accurate means of 
determining the refraction. It is also easily learnt 
and quickly applied, and in certain cases it gives 
decidedly more accurate results than the other 
method is capable of. 
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CHAPTEE IV 

DISEASES OF THE EYELIDS. 

The border of the lid, which contains the Meibomian 
glands, the follicles of the eyelashes, and certain 
modified sweat-glands and sebaceous glands, is often 
the seat of troublesome disease. Being half skin and 
half mucous membrane, it is moist and more suscep- 
tible than the skin itseK to irritation by external 
causes; being a free border, its circulation is ter- 
minal, and therefore especially liable to stagnation. 
Its numerous and deeply-reaching glandular struc- 
tures, therefore, furnish an apt seat for chronic in- 
flammatory changes. 

Blepharitis (ophthalmia tarsi, tinea tarsi, sycosis 
tarsi) includes all cases in which the border of the 
eyelid is the seat of subacute or chronic inflamma- 
tion. There are several types. The skin is not much 
altered, but chronic thickening of the conjunctiva 
near the border of the lid is generally observed. The 
disease may afifect both lids or only one, and the 
whole length or only a part. 

In the commonest and worst form the glands 
and eyelash -follicles are the principal seats of the 
disease. The symptoms are, firm thickening and 
dusky congestion of the border region, with exuda- 
tion of sticky secretion from its edge, gluing the 
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lasbes together into little pencils. Very mild cases 
present merely OTergrowth of lashes and excess of 
Meibomian secretion. But generally the disease 
progresses ; little excoriations, and ulcers covered by 
scab, form along the free border, and often minute 
pustules appear ; the thickening and vascularity in- 
crease; the lashes are loosened, and free bleeding 
occurs if they are pulled out. After months or years 
of varying activity some or all of the hair-follicles 
become altered in size and direction, or quite obhte- 
rated ; stunted, misplaced, or deficient lashes, being 
the result. As the thickening gradually disappears, 
little lines, or thin seams, of scar form just within 
the edge of the lid, and often cause slight eversion. 
The resulting exposure of the marginal conjunctiva, 
added to the scantiness of the cilia, causes the dis- 
agreeably raw and bald appearance termed lippittido ; 
and epiphora, from eversion, tumefaction, or nar- 
rowing of the puncta, is another common result. 
Often, however, the disease leads to nothing worse 
than the permanent loss of a certain number of the 
lashes. 

In another type the changes are quite superficial — 
marginal eczema ; the patient is liable, perhaps 
through life, to soreness and redness of the borders 
of the lids, little crusts, scales, or pustules, form at 
the roots of the lashes, the growth of the lashes not 
being much interfered with. In such people the 
eyes look weak or tender; the condition is made 
worse by exposure to heat, dust, and wind, and by 
long spells of work. 

Ophthalmia tarsi generally begins in childhood, 
and an attack of measles is the commonest exciting 
cause. It seldom becomes severe or persistent except 
from neglect of cleanliness in a child with sluggish 
circulation ; the patients are generally anaemic, often 
scrofulous, and the condition is then often the 
result of some previous more acute ophthalmia. In 
adults severe sycosis of the eyelids may accompany 
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sycosis of the beard, but, as a rule, no tendency to 
such disease of the skin is observed. 

IJreatment. — ^When the inflammatory symptoms 
are severe nothing has such a marked effect as pull- 
ing out all the lashes. Cases of a few weeks' stand- 
ing may be cured and recurrences in older cases very 
much relieved, by one or two such epilations, together 
with local remedies. Local applications are always 
needed (1) for the removal of the scabs, (2) to sub- 
due the inflammatory symptoms. A warm alkaline 
and tar lotion, with which the lids are to be carefully 
soaked for a quarter of an hour night and morning, 
followed by a weak mercurial ointment applied along 
the edges of the lids after each bathing, is an efficient 
plan if the mother will take pains. In bad cases 
painting, or pencilling, the border of the lid with 
nitrate of silver, either in strong solution, or the 
diluted stick, or the use of weak copper drops is very 
useful in addition to the ointment. In old cases 
with much epiphora the canaliculus is to be slit up. 
The patients generally need a long course of iron. 
(P. 1, 2, 3, 6 ; 14, 15 ; 20, 21, 22). 

A stye is the result of suppurative inflammation of 
the connective tissue, or of one of the glands, in the 
margin of the lid. Owing to the close texture of the 
tarsus and the vascularity of the parts, the pain and 
swelling are often severe, and even alarming to the 
patient. The matter generally points around an 
eyelash ; but if seated in a Meibomian gland, it may 
point either to the border of the lid or to the con- 
junctiva, rarely to the skin. 

Styes almost always show some derangement of 
health, especially of the stomach or reproductive 
organs. Over-use of the eyes, especially if ametropic, 
is the exciting cause in some cases ; exposure to cold 
wind in others. Styes are very apt to recur, singly 
or in crops, for several weeks or months. 

Treatment, — A stye may sometimes be cut short if 
seen quite early, by the vigorous use of an antiphio- 
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gistic lotion. A little later the attack may be 
shortened by thrusting a fine point of nitrate of 
silver into the orifice of the gland, if this can be 
identified, the corresponding eyelash being first 
drawn out. But often poulticing gives most relief 
until the stye points, when it should be opened. The 
health always needs attending to, and a purgative 
iron mixture often suits better than anything else. 

Some persons are subject to very small pustules or 
styes, much more superficial than the above, and less 
closely associated with derangement of health. 

A Meibomian gland is often the seat of chronic 
overgrowth, a little tumour in the substance of the 
lid being the result {Meibomian cyst, chalazion). In 
a few weeks or months the' growth becomes as large 
as a pea, forming a firm, hemispherical, painless 
swelling beneath th^ skin. It generally causes thin- 
ning of the tissues towards the conjunctiva, and is 
then recognisable by a dusky patch on the inner sur- 
face of the lid. The deeper part of the gland is the 
usual seat of disease ; if, as sometimes happens, the 
part near the edge of the lid is affected, the tumour 
usually remains very small. The skin is freely 
moveable over the tumour, but occasionally the 
growth pushes forwards and adhesion occurs ; even 
then it is easily distinguished from a sebaceous cyst 
by the firmness of its deep attachment. During 
its course the cyst may inflame and even suppurate, 
and in the latter case it forms one variety of " stye." 
The same tumour may inflame several times, and 
finally suppurate and shrink. Like styes, these 
tumours are apt to continue forming one after 
another. They are much commoner in young adults 
than earlier or later in life, but they are now and 
then seen in infants. Patients as often apply for the 
disfigurement, as for any discomfort, which these 
little growths occasion. 

Treatment — The cyst is to be removed from the 
inner surface of the lid; in the rare case, where 
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it points forwards, the incision may be in the 
skin. The tumour generally consists of a soft, 
pinkish, gelatinous mass, or of a gruelly or puriform 
fluid ; there is no cyst-walL {See Operations.) 

Small yellow dots are sometimes seen on the inner 
surface of the lids, due to little cheesy collections in 
the Meibomian glands, and causing irritation by their 
hardness. They should be picked out with the point 
of a knife. 

Warty formoMons are not venr common on the 
border of the lid, and are of little consequence ex- 
cept in elderly people, in whom they should be looked 
upon with suspicion as possible starting-points of 
rodent cancer. A small fleshy, yellowish-red, flat- 
tened growth is sometimes met with just upon the 
tarsal border, and apparently seated at the mouth of 
a Meibomian gland. It causes some irritation, and 
should be pared ofE. Small pellucid cysts are also 
not uncommon on the lid border. Cutaneous horns 
are occasionally seen on the skin of the eyelids. 

MoUiMcum eontagiosum is partly an ophthalmic 
disease, because so often seated upon the eyelids. 
One or more little rounded prominences, showing a 
small dimpled orifice at the top, usually plugged by 
dried sebaceous matter, are seen in the skin, varying 
from the size of a mustard seed to a cherry, but 
usually not larger than a sweet pea; at first they 
are hemispheric^, but afterwards become constricted 
at the base. The skin is tightly stretched, thinned, 
and adherent. The larger specimens sometimes in- 
flame, and their true nature may then, without due 
care, be mistaken. Each molluscum must be removed, 
the white, lobulated, gland-like mass which forms 
the growth being squeezed out through the incision 
made by a knife or scissors. 

Xanthelasma palpebrarum appears as one or more 
yellow patches like pieces of washleather in the skiu, 
varying from mere dots to the size of a kidney bean, 
quite soft in texture, and very little raised. The dis- 

5 
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ease is commonest near the inner canthus, and unless 
symmetrical, is usually on the left side. It occurs 
chiefly in elderly persons who have previously been 
subject to become very dark aroimd the eyes when 
out of health. The patches are due to infiltration of 
the deeper parts of the skin by groups of cells loaded 
with yellow fat. The frequency of xanthelasma in 
the eyelids is, perhaps, related to the normal presence 
of certain peculiar granular cells, some of which con- 
tain pigment, in the skin of these parts. 

The pedicuhu pubi8 (crab-louse), if it happens to 
reach the eyelashes will flourish there. The lice- 
cling close to the border of the lid, and look like- 
little dirty scabs. Their eggs are darkish, and may 
also be mistaken for bits of dirt. The absence of in> 
flammation and the rather peculiar appearances will 
lead, in doubtful cases, to the use of a magnifying^ 
glass, by which the question will be at once settled. 

Ulcers on the eyelids may be malignant, or lupous,, 
or syphilitic ; and in the last case the sore may be 
either a chancre or a tertiary ulcer. 

Bodewt cancer (rodent ulcer, flat epithelial cancer) 
is by far the commonest form of carcinoma affecting^ 
the eyelids ; although cases of eyelid cancer occa- 
sionally present botii the clinical and pathol<^cal 
characters of ordinary epithelioma. The peculiarities 
of rodent cancer are, that it is very slow, that ulcera- 
tion almost keeps pace with the new growth, and that 
it does not cause infection of lymphatics. It seldom: 
begins before, generally not until considerably after, 
middle life, and its course often extends oyer many 
years. Beginning as a " pimple " or " wart," it slowly 
spreads, but years may pass before the ulcer is as 
large as a sixpence. When first seen we generally 
find a shallow ulcer, covered by a thin scab, most 
often involving the skin at the inner end of the lower 
lid. Its edge is raised, sinuous, nodular, and very 
hard, but neither inflamed nor tender. Slowly ex- 
tending both in area and depth, it attacks all tissues 
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alike, finally destroying the eyeball and opening into 
the nose. In a few very chronic cases the disease 
remains quite superficial, and cicatrisation may occur 
at some parts of the ulcerated surface. Now and then 
a considerable nodule of growth forms in the skin 
before ulceration begins. 

The diagnosis is generally quite easy. A long- 
standing ulcer of the eyelids in an adult is nearly 
certain to be rodent cancer. Tertiary eyphUUic ulcers 
are much less chronic, more inflamed and punched 
out, and devoid of the very peculiar, hard edge of 
rodent ulcer ; moreover, they are very rare. Lupus 
seldom occurs so late in life as rodent cancer, pre- 
sents more inflammation and much less hardness, 
and is often accompanied by lupus elsewhere on the 
cutaneous or mucous surfaces. Lupus is seldom 
difficult to distinguish 'on the eyelids from tertiary 
syphilis, the latter being more acute, mote dusky, 
and showing more loss of substance, with none of 
the little, ill-defined, soft tubercles seen in lupus. 

When a chancre occurs on the eyelid the induration 
and swelling are usually very marked ; the surface is 
abraded and moist, but not much ulcerated; the 
glands in front of the ear and behind the jaw become 
much enlarged. The same glands enlarge, either 
with or without suppuration, in lupus and in many 
inflammatory conditions of the lid. 

Several cases are on record in which a hard chancre 
formed on the palpebral conjunctiva, so far from the 
border of the lid as to be quite concealed. I have 
seen two such, and Mr. Jas. Adams has recorded one. 
In each of these three cases the swelling bore con- 
siderable resemblance to a large Meibomian cyst. In 
all there were enlarged glands and well-marked con- 
stitutional symptoms. 

Treatment of rodent cancer, — Early removal is of 
great importance, and probably the more so in pro- 
portion to the youth of the patient. Chloride of zinc 
paste or the actual cautery is necessary in addition 
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to the knife in bad cases ; scraping may also be em* 
ployed. The disease is very apt to return locally. 
Even in very advanced cases, where complete removal 
is impossible, tbe patient may be made much more 
comfortable, and life probably prolonged, by vigorous 
and repeated treatment. 

Congenital ptosis is a not very rare affection. It 
may be double or unilateral, is stated to have been 
present at birth, and its causation is unknown. I 
believe it is never complete. It sometimes diminishes 
markedly in the first few years of life, but probably 
seldom disappears. Although the lid droops the 
skin, in these cases, is often scanty, and the lid tight 
and deficient in the natural folds. Operations have 
been devised for shortening the deeper tissues by 
means of cicatricial bands, caused by passing sub- 
cutaneous sutures from the brow to the tarsus (Bow- 
man, Pagenstecher, Wecker) . These procedures avoid 
the risk of further shortening of the Ud which attends 
the ordinary operation of removing an elliptical fold 
of skin ; they are, however, rather severe operations. 

JEpicanthus is a rare condition, in which a fold of 
skin stretches across from the inner end of the brow 
to the side of the nose and hides the inner canthus. 
If it does not disappear as the child's nose de- 
velopes, an operation — removal of a piece of skin 
from the bridge of the nose (sometimes combined 
with canthoplasty) — is indicated. 
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f CHAPTER V 

DISEASES OF THE LACRIMAL APPABATTJS 

These may be divided into the affections of the 
secreting parts — the lacrimal gland and its ducts ; 
and those of the drainage apparatus — the puncta, 
canaliculi, lacrimal sac, and nasal duct. In the great 
majority of cases the fault lies entirely in the drainage 
system. 

The flow of tears over the edge of the lid, " watery 
eye," has been called epiphora when due to exoessiye 
secretion by the gland, and stilliddium lacrimarum 
when caused by obstruction to the outflow. No 
useful purpose is served by keeping the two names, 
and only the former will be here used. Lacrimation 
is a convenient term for the increased flow which 
often accompanies inflammation of the eyeball. (For 
Diseases of the Lacrimal Gland see Chapter XIX.) 

The drainage system may be at fault in any part 
from the puncta to the lower end of the nasal duct. 

The slightest change in the position of the lower 
punctum causes epiphora. In health the punctum is 
directed backwards against the eye; if it look up- 
wards or forwards the tears do not all reach it, and 
some will then flow over a lower part of the lid. 
Thus in paralysis of the facial nerve the patient 
sometimes comes to us for epiphora before he notices 
the other symptoms ; the watering is caused partly 
by loss of the compressing and sucking action of the 
punctum which is effected in winking, by the fibres 
of the orbicularis lying in relation with the lacrimal 
sac, partly by a slight falling of the lid away from 
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the eye and a consequent displacement of the 
punctum. The various chronic diseases of the 
border of the lids (ophthalmia tarsi), and also 
granular disease of the conjunctiva (granular lids), 
are fertile sources of (1) tumefaction with narrow- 
ing, of the puncta and canaliculi; (2) cicatricial 
stricture of the same parts ; and in both cases the 
puncta are displaced as well as constricted. Nar- 
rowing, even to complete obliteration, of the puncta, 
is sometimes seen as the result of former in^mma- 
tion, of which all traces have long since passed awaj. 
Wounds by which the canaliculi are cut across cause 
their obliteration, and epiphora is the result. 

In all the above cases the epiphora is accompanied 
bj a visible change in the size or position of the 

!>unctum, none of the signs of inflammation in the 
acrimal sac or stricture in the nasal duct being 
present ; and simple division of the canaliculus will 
cure, or much relieve, the watering (see Operations). 
This is, however, seldom necessary in the epiphora 
of facial paralysis. 

The canaliculus is occasionally plugged by the 
growth in it of a mycelial fungus, which, mingled 
with pus cells and mucus, forms a yellowish, or 
greenish, putty-like concretion. These masses some- 
times calcify, and are then called '* dacryo-liths." 

Epiphora not explained by any of the above 
changes is in most cases caused by obstruction in the 
nasal duct, with or without disease of the lacrimal 
sac. 

Disease of the sac is rarely primary. It is gener- 
ally due either to retention of secretion caused by 
stricture of the duct below, or to the mucous mem- 
brane participating in a chronic inflammation of the 
conjunctiva or of the Schneiderian membrane. 

Obstruction of the nasal duct is usually caused by 
chronic thickening of the mucous and submucous 
tissues lining the canal. Dense, hard thickening 
causes a stricture, often very tight and unyielding ; 
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l>tit obstruction is common with the canal of full sice 
or apparently even dilated,* and in these cases excess 
of mncus seems to be the chief cause. Disease of 
ihe duct occurs at all ages, and is much commoner 
in females than males.f Li some cases the change 
•evidently forms a part of a chronic disease of the 
neighbouring mucous membrane, but in many no 
-cause can be assigned. Sometimes stricture is the 
result of periostitis or of necrosis, and of these con- 
ditions S3rphilis (either acquired or inherited), scarlet 
fever, and smallpox are the commonest causes. In- 
juries to the nose account for a few cases. 

A stricture may be seated at any part of the duct, 
bat the upper end, where there is often a natural 
narrowing, is the commonest spot. 

Obstruction of the nasal duct, by preventing the 
esca])e of tears, leads to distennon of the lacrimal aoe, 
to chronic thickening of its lining membrane, and 
increased secretion of mucus. The mucus may be 
•dear or turbid. At length a point is reached at which 
the distension can be seen as a little swelling under 
the skin at the inner canthus (mucocele or chronic 
dacryO'Cyetitis). This swelling can generally be dis- 
persed by pressure with the finger, the mucus and 
tears either regurgitating through the canaliculi or 
being forced through the duct into the nose. In 
oases of old standing the sac is often much thick- 
oned, and may contain polypi, and the swelling 
cannot then be entirely dispersed by pressure. 

A mucocele is always very apt to inflame and sup- 
purate, the result being a lacrimal ahscees. Most 
oases of lacrimal abscess, indeed, have been preceded 
by mucocele. Its formation gives rise to great pain, 
and to tense, brawny, dusky swelling, which, extend- 
ing for a considerable distance around the sac, is 

* There can be little doabt that the healthy nasal dact rarieB 
mnch in size in different persons (Noyes). 

f In a gfronp of 113 oonsecative cases, I find 89 females and 
24 males. 
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sometimes mistaken for erysipelas. The matter 
always points a little below the tendo palpebrarum ; 
the pus often burrows in front of the sac, forming 
little pouches in the cellular tissue, and, if allowed to 
open spontaneously, a fistula, very troublesome to 
cure, is likely to follow. K seen early, before there 
is decided pointing, it is best to open the abscess by 
slitting the lower canaliculus freely into the sac, and 
passing a knife down the nasal duct ; ansesthesia is 
usually necessary. If interference be delayed the 
skin over the sac soon becomes thinned, and the 
abscess is then best opened through the skin, by su. 
free puncture inclined downwards and a little out- 
wards ; no ansesthetic is necessary, and the resulting 
scar is insignificant. When the thickening has sub- 
sided, under the use of warm lead lotion dressing, 
the stricture of the duct is to be treated ; but the 
mucocele will form again, and another abscess may 
occur at any time, unless a free passage can be 
restored down the nasal duct. 

Treatment of mucocele and lacrimal stricture, — ^The 
object aimed at is the permanent dilatation of the 
stricture ; but whether this can be gained or not,, a 
free opening from the canaliculus into the sac should 
be maintained, so that the secretions may be often 
and easily squeezed out. 

Dilatation by probing (see Operations) is the or- 
dinary and best treatment for all strictures, whether 
there be mucocele or not, the rule being to use the 
largest probe that will pass readily. The probing is 
repeated every few days or less often, according to 
the duration of its efEect, and often needs to be con- 
tinued for weeks or months. The patient may some- 
times learn to use the probe himself. When the stric- 
ture ifi tough and tight it is best at once to divide it 
by thrusting a strong backed, narrow knife down the 
duct, and afterwards to use probes. In cases where 
the stricture is quite soft, and the obstruction due 
rather to general thickening of the mucous membrane 
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and over secretion of mucus, tban to dense fibrous 
thickening, the occasional passage of a very Lirge 
probe, or frequent washing out of the duct with water, 
or weak astringents, by means of a lacrimal syringe, 
is beneficial. The dihgent and long use of astringent 
lotions to the conjunctiva is also useful, particularly 
in soft strictures, as some of the lotion reaches the sac 
and duct. In cases of long standing, where all other 
treatment has failed and the lacrimal sac is much 
thickened, its complete obliteration by the actual 
cautery gives great relief ; extirpation of the lacrimal 
gland is also occasionally practised. For refractory 
children and for patients who cannot be seen often, a 
style of silver or lead^ passed in exactly the same way 
as a probe, but worn constantly for many weeks, is 
sometimes very useful ; but it may slip into the sac 
out of reach unless furnished with a bend or head so 
large as to be somewhat unsightly. As a rule, 
probing should not be begun until the inflammatory 
thickening and tenderness following a lacrimal ab- 
scess have subsided. If the probe be used too often, 
or with much violence, or if false passages be made, 
the symptoms may easily be aggravated, or fresh in- 
flammation bo set up. — It must be confessed, indeed, 
that in a considerable proportion of lacrimal cases, 
whether the stricture be soft or firm, the final re- 
sults of all treatment are but palliative, and that the 
benefit obtained is not always worth the pain and 
inconvenience. 

Suppuration of the lacrimal sac, on one or both 
sides, sometimes takes place in new-born infants 
without apparent cause ; if there be much redness 
the abscess should be opened, but the suppuration 
is sometimes chronic, and will cease under the use 
of astringent lotions. The cases of epiphora with 
contracted punctum, which are sometimes met with 
in older children, may perhaps be the consequences 
of this infantile suppuration. 

Cases in which the sac or duct is obliterated by 
injury can seldom be relieved. 
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CHAPTER VI 

DISEASES OF THE GOKJUNCTITA 

It is convenient to distinguish those which, from 
the outset, are general and affect the whole membrane, 
ocular and palpebral alike, and of which the various 
forms of contagious ophthalmia are examples, from 
others which primarily affect either the ocular or 
the palpebral part alone. The term ** ophthcdmia^* 
includes aJl inflammations of the conjunctiva, and 
JihotUd not he ajpplied to any other diseases. 

GBNEBAL DISEASES 

The conjunctiva, like the urethra, is subject to 
purulent inflammation, and, like the respiratory 
mucous membrane, is liable to the muco-purulent, 
and to the membranous or diphtheritic forms of dis- 
ease. All cases in which there is yellow discharge 
■are in greater or less degree contagious. The con- 
gestion, which forms a part of conjunctivitis, is much 
influenced by age ; the younger the patient the less 
is the congestion in proportion to the discharge, a 
fact to be borne in mind in examining patients at 
both ends of the scale. 

Pwrulent ophthalmia. (O. neo-natorum, GonorrhoeaL 
O., Blennorrhoea of the conjunctiva) is generally due 
to contagion from the same disease, or from an acute 
or chronic discharge from the urethra or vagina, 
which mav, or not, be gonorrhoeal. Muco-purulent 
ophthalmia when quickly passed on from one to 
another, under conditions of health favorable to 
suppuration (e. g, weakness after acute exanthems), 
may be intensified into the purulent form. Gonor- 
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rhcea has been experimentallj produced by inocula- 
tion with pus from purulent ophthalmia. Some 
animals are subject to purulent ophthalmia, but it is 
said that the discharge from the human disease, and 
even from gonorrhcea, gives no result on the con- 
junctiva of rabbits. Like gonorrhea, purulent oph- 
thalmia may occur more than once. It varies greatly 
in severity, but is, on the whole, much milder in babies 
than in older persons. The quality of the infecting 
discharge no doubt has much influence, severe forms 
being generally caused by inoculation from a recent 
or severe case ; but chronic discharge may also give 
rise to a severe attack. The health of the recipient 
and the previous condition of the eyelids exert an 
important influence ; if the lids be granular, various 
slight causes sometimes bring on severe purulent 
ophthalmia. 

The disease sets in from twelve to about forty- 
eight hours after inoculation ; in infants the third 
day after birth is almost invariably given as the 
date when discharge was first noticed. Itchiness 
and slight redness of conjunctiva soon pass on to 
zntense congestion of conjunctiva, with chemosis, 
tense inflammatory swelling of the lids, great pain 
and discharge. The discharge at first is serous, or 
like turbid whey, but soon becomes more profuse, 
creamy (purulent), and yellow, or even slightly 
greenish. Dark, abrupt ecchymoses are often pre- 
sent. The lids, always swollen, hot and red, in bad 
cases become very tense and dusky. The upper lid 
hangs down over the lower, and is often so stiff that 
it cannot be completely everted. The conjunctiva 
is succulent and easily bleeds. 

The disease if untreated declines spontaneously, 
and the discharge almost ceases in about six weeks, 
the palpebral conjunctiva being left thick, relaxed, 
and more or less granular. Cicatricial changes, iden- 
tical with, but less severe than, those resulting from 
chronic granular lids, and analogous to what occurs 
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in stricture of the urethra sometimes follow ; con- 
siderable permanent thickening of the ocular con- 
junctiya may also occur. 

There is a great risk to the cornea in this disease, 
partly from strangulation of the vessels, partly from 
the local influence of the discharge. If witmn the 
first two or three days the cornea becomes hazy and 
dull, like that of a dead fish, there is great nsk that 
total or extensiye sloughing will occur. In many of 
the milder cases ulcers form a little below the centre, 
and rapidly cause perforation. In other cases clear 
deep ulcers form close to the edge of the cornea. In 
a large number of the infantUe cases no corneal 
damage occurs. Either one or both eyes may 
be attacked ; in adults one eye often escapes ; in in- 
fants, where the inoculation occurs during birth, both 
eyes almost always suffer. 

Treatment. — If only one eye be affected, and the 
patient be old enough to obey orders, the sound eye 
must be covered up with the shield introduced by 
Dr BuUer ; take two pieces of india-rubber plaster, 
one 4}^', the other 4'' square, cut a round window 
in the middle of each, and stick them together, with 
a small watch-glass inserted into the window. The 
plaster is fixed by its free border, and by other strips, 
to the nose, forehead and cheek, and the patient looks 
through the glass , the lower-outer angle is left open 
for ventilation ; particular attention is to be paid to 
the fastening on the nose. All concerned are to be 
warned as to the risk of contagion and the means of 
conveying it. The essential curative measures are — 
(1) Frequent removal of the discharge by the free use 
of water. Every hour, day and night, the lids are 
gently opened and the discharge removed with soft 
bits of moistened rag or cotton wool ; or a syringe 
or irrigation apparatus may be used. In adults, 
where the swelling is often extreme and very brawny, 
the cleansing must be done very gently lest we should 
increase the congestion and irritability. (2) The 
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frequent anointing of the lids with a simple oint- 
ment. (3) The use of astringent or antiseptic lotions 
once an hour, or every two or three hours, according 
to the case and the nature and strength of the 
solution. (F. 3, 17, 18, 19, 23, 24, 25.) Iodo- 
form in the form of ointment (F. 16) has also been 
well spoken of; I have been disappointed by the 
apparent uncertainty of its action in the purulent 
ophthalmia of babies. Many surgeons greaUy prefer 
weak nitrate of silver (F. 3) to all other solutions. 
(4) Strong solutions of nitrate of silver, or the miti- 
gated solid nitrate (F. 1 and 2), are of great service 
in shortening the attack and lessening the risks, and, 
whatever other treatment be adopted, they should 
be used in all severe cases unless specially contra- 
indicated. A ten- or twenty-grain solution is brushed 
freely over the conjunctiva of the ,lids, everted as 
well as possible, and freed from discharge. If the 
mitigated stick is used more care is needed ; and to 
prevent too great an effect, it is to be washed ofE with 
water, after waiting about fifteen seconds. These 
strong applications must be made by the surgeon. 
The pain caused by them is lessened, and the benefit 
increased, by free bathing with cold, or iced water 
afterwards. The application is not to be repeated 
until the discharge, which will be markedly lessened 
for some hours, has begun to increase again ; once a 
day is usually enough. (5) Local cold by iced water 
or thin iced compresses ; in severe cases to be used 
almost constantly, in milder cases frequently for 
periods of half an hour. This plan, but little adopted 
in our hospital practice, is very highly spoken of as 
most efficacious, if begun early and cairied out well, but 
if only half done it is useless and disagreeable. Hot 
fomentations are sometimes better than cold. (6) 
In the early stage, in adults, several leeches to the 
temple will give relief, or, if the swelling be very tense, 
we may divide the outer canthus with scissors or 
knife, and thus both bleed and relax the parts at the 
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same time. Scarification of the ocular conjunctiva, 
by radial incisions, and removal of the ring of con- 
junctiva overlapping the cornea, may be tried. Mr 
Critchett in a very bad case, divided the upper lid 
vertically across, and kept its two halves turned 
upwards by sutures fastened to the forehead, in 
order to relieve the tension of the lids and to make 
the conjunctiva more accessible. 

The following additional precautions are impor- 
tant : — Strong nitrate of silver applications are un- 
safe in the earliest stage, before free discharge ha» 
set in, and also in cases where, even later in the 
disease, there is much hard, brawny swelling of the 
ocular conjunctiva, and comparatively little dis- 
charge; cases, in fact, approaching the condition 
known as diphtheritic ophthalmia. In these, either 
very cold or very hot applications, leeches, cleanliness^ 
and weak lotions, should be chiefly relied upon. Ice 
and leeches are seldom advisable for infants. It 
is of extreme importance to begin treatment very 
early, for the cornea is often irreparably damaged 
within two or three days. The patients, if adults, 
are often in feeble health, and need supporting 
treatment. Ulceration of the cornea does not con- 
traindicate the use of strong nitrate of silver if 
the discharge is abundant, ^^atment must be con- 
tinued so long as there is any discharge, for a lelapse 
of purulent discharge often takes place if remedies 
are discontinued too soon. 

MucO'pfMrulent ophthalmia. — The commonest and 
best characterised of the acute ophthalmiss is the so- 
called catarrhal ophthalmia. The name is a bad one 
for neither does the disease form part of a general 
catarrh of the respiratory tract, nor does it show the 
tendency to relapse so characteristic of catarrh, nor 
does it seem to be caused by cold. The disease 
attains its height very quickly, almost always attacks 
both eyes, and gets well spontaneously in ^about a 
fortnight. There is great congestion, much gritty 
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pain, wbich often prevents sleep, spasm of the lids,, 
free mnco-purulent discharge, and, in many cases^ 
ecchjmotic patches in the conjunctiva. The lida 
are somewhat swollen and red, but never tense, and 
the cornea seldom sufEers. 

This disease seems to be much oftener communi- 
cated from person to person than purulent oph- 
thalmia, for which it is sometimes mistaken. It 
varies much in severity, even in different members of 
the same household, who catch it almost at the same 
time, but attacks all ages indiscriminately. It is, I 
believe, commonest in warm weather, or perhaps at 
the change from cold to warm. It is rare to find 
that the patient has suffered from the disease before. 
Any mild astringent lotion will cut it short, nitrate 
of silver (F. 3) being the best. 

Troublesome ophthcdmia, with muco-fwrulent dis' 
ehargBf is common in children after exanthemaia^ espe- 
cially measles. It runs a less definite course than 
the preceding disease, shows but little tendency to 
spontaneous cure, and is very often complicated with 
phlyctenular ulcers of the cornea, blepharitis and 
eruptions on the face ; and the patients are frequently 
strumous. The discharge is seldom so abundant as in 
the disease just considered. The treatment is often 
troublesome, and many changes have to be tried ; weak 
nitrate of silver lotions (F. 3), with the use of the 
yellow ointment (F. 11 , 12, or 13), or boracic acid 
ointment, both to the skin and conjunctiva, or calomel 
dusted into the eye, are the best local means ; atropine 
alone often increases the irritation. Careful attention 
to health is necessary. The patients should not be con- 
fined to the house, but, with a lai^e shade over both 
eyes, should take plenty of exercise in fine weather. 
The eyes should not be bandaged in any form of oph' 
thalmday and potdtices are very seldom suUahle. 

Some forms of acute conjunctivitis, with little or 
no discharge, are seen both in children and adults, 
which d(fnot conform to the above types, and are of 
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comparatively slight importance. Many sucli appear 
to depend on changes of weather or exposure to cold, 
and are complicated with phljctenulsd. A few are 
distinctly rheumatic. The conjunctiva is involved 
more or less in herpes zoster of the ophthalmic divi- 
sion of the fifth nerve, in erysipelas of the face, in 
the early stage of measles, and slightly in eczema of 
the face. Slight degrees of chronic conjunctivitis 
are set up by various local irritants, dust, smoke, 
cold wind, &c., and by the strain attending the use of 
the eyes without glasses in cases of hypermetropia. 
Mention must be made of the cases sometimes seen 
in children, where an ophthalmia appears to form 
part of an impetiginous or herpetic eruption on the 
face, with which it is simultaneous. These again 
differ from the commoner cases, in which the lids, 
cheek, and lining membrane of the nose are irritated 
into an eruption by tears and discharge from a pre- 
existing conjunctivitis. 

Muco-purulent ophthalmia, of any kind, becomes 
a very important affair if it breaks out in schools or 
armies, <&c., where granular disease of the eyelids is 
prevalent (p. 82). 

Membranous and diphtheritic ophthalmia. In a few 
cases of ophthalmia, either purulent or muco-puru- 
lent, the discharge adheres to the conjunctiva in the 
form of a membrane (mernbranous or croupous oph- 
thalmid) . Still more rarely, in addition to membrane 
on the surface, the whole depth of the conjunctiva is 
stiffened by solid exudation, which much impairs the 
mobility both of the lids and eyeball, and, by com- 
pressing the vessels, prevents the formation of free 
discharge, and places the nutrition of the cornea in 
great x)eril. It is to the latter cases that the term 
diphtheritic is limited by most authors ; but we find 
many connecting links between the two types above 
defined, and between each of them and the ordinary 
purulent and muco-purulent cases. 

It is of much consequence in practice, Doth for 



DISEASES OF THE CONJUNCTIVA 81 

prc^nosis and treatment, to recognise the presence of 
membranous discbarge and of solid infiltration, in 
any case of opbtbalmia ; for tbe liability to seyere 
corneal damage is much increased by either these 
conditions, but especially by the latter. The mem- 
brane may cover the whole inside of the lids, or it 
may occur in separate, or in confluent, patches ; it 
often begins at the border of the lid, and is seldom 
found on the ocular conjunctiva. It can be peeled 
off, the conjunctiva beneath bleeding freely unless 
infiltrated and solid ; in the latter case the membrane 
is more adherent, the conjunctiva is of a palish 
colour, and scarcely bleeds when exposed, and there 
is little or no purulent discharge. In most cases the 
solid products, whether membrane or deep infiltra- 
tion, pass after some days into> stage of liquefaction, 
with free purulent secretion. In rare cases the mem- 
brane forms and re-forms for months. As regards 
cause, (1) very rarely the process creeps up to the 
conjunctiva from the nose in cases of primary diph- 
theria, or is caused by inoculation of the conjunctiva 
with membrane ; whilst in a few the ophthalmia 
forms the first symptom of general diphtheria, or of 
masked, or anomalous scarlet fever. (2) Much more 
commonly it is part of a diphtheritic type of inflam- 
mation following some acute illness. (3) It may be 
caused by the over-use of caustics in ordinary puru- 
lent ophthalmia (p. 78). (4) It may be due to 
contagion, either from a similar case or from a puru- 
lent ophthalmia, or a gonorrhea, the diphtheritic 
type depending on some peculiarity in the health 
or tissues of the recipient. Membranous and diph- 
theritic ophthalmisd are seen most often in children 
from two to eight years old, less commonly in adults 
and infants. It is commoner in North Germany than 
in other parts of Europe, but very severe and even 
fatal cases occur in our own country. In two cases 
I have seen essentially the same disease attack the 
skin of the eyelids and cause sloughing patches. 
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In treatment the cardinal point is not to use nitrate 
of silver in any form when there is scanty dischai^e 
and mnch solid infiltration of the conjunctiya. The 
agents to be relied upon are (1) either ice or hot 
fomentations ; ice, if it can be used continuously and 
well ; fomentations, to encourage liquid exudation 
and determination to the skin if the cold treatment 
cannot be carried out, or fails to make any impres- 
sion on the case ; (2) leeches, if the patient's state 
will bear them ; (3) great cleanliness. The presence 
of membrane is no bar to the use of caustics, pro- 
vided that the conjunctiva is succulent, red, and 
bleeds easily. Mr Tweedy strongly advises quinine 
lotion used very frequently (F. 23). 

The local use of atropine sometimes gives rise to a 
peculiar inflammation of the conjunctiva, and skin of 
the lids — " atropine irritation,** The conjunctiva of 
the lids becomes vascular, thickened, and even 
granular, and usually the skin reddened, slightly 
excoriated, and somewhat shining. This effect of 
atropine is commonest in old people. Some persons 
are very susceptible, and cannot bear even a drop or 
two without suffering in some d^ree. Daturine 
and duboisin cause less irritation and may be used 
instead, unless it be safe to disuse all mydriatics for 
a few days. An ointment containing lead and zinc 
should be applied to the lids, and zinc or silver lotion 
to the conjunctiva ; sometimes glycerine suits better 
than ointment. Eserine sometimes causes identical 
symptoms. I have not found that the addition of 
carbolic acid (*1 per cent.) has, as alleged, prevented 
an atropine solution from causing irritation. 

PABTIAL DISEASES. 

. Oranular ophthalmia (trachoma) is a very impor- 
tant malady, characterisfed by slowly progressive 
changes in the conjunctiva of the eyelids, in con- 
sequence of which this membrane becomes thickened, 
vascular, and roughened by firm elevations, instead 
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of being pale, thin, and smooth. The change nanally 
begins in the follicular structures of the conjunctiva 
of the lower lid, extending to the papilla and the 
submucous tissue of both lids at a mter period, and 
giving rise to the growth of much organised new 
tissne in the deep parte of the conjunctiva. This 
tissue is aft«rwardB partly absorbed and partly con- 
verted into dense, tendinous scar, which by very slow 
shrinking often gives rise to much trouble. It is 
important to remember that the conjunctiva in this 
disease does not ulcerate, and that the prominences 
are not " granulations " in the pathological sense. 

The disease is first shown by the presence, on the 
lower lid, of a number of rounded, pale, semitrans- 
parent bodies like little grains of boiled sago, or some- 
times looking like vesicles ; the so-called ' vesicular," 
or " sago- grain," or"folli- 
cnlar " granulations (Fig. 
37) . Some of these appear 
to be lymphatic, others 
tubular mucous, follicles. 
They are, to a certain de- 
gree, normal, and are seen, 
especially on the lower 
hds, in many young per- 
sons with slight ophtbal- 
mia who never afterwards 
suffer from true granular lids. Such mild cases 
in which no parts deeper than the follicles and 
papillse are affected, and in which recovery takes 
place without cicatricial changes, are by some dis- 
tinguished authors placed, under the name of con- 
jwictivitU foUieularu, in a separate category from 
the granular disease. The latter disease is held 
■ on this hypothesis to depend on a different morbid 
process, the growths or " granulations " bearing 
no relation to lymph-follicles. But the frequent 
coincidence of transition forms in the same case, 
the fact tiiat both follicular cotyunctjvitis and well- 
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marked granular disease admittedly occur under the 
same general conditions, and tliat in a given case 
the distinctions between " follicles " and " granula- 
tions " often cannot be made until it is known 
whether or not cicatricial changes will occur, cer- 
tainly much lessen the clinical value of the asserted 
pathological difference. 

Granular disease is very important because it 
greatly increases the susceptibility of the conjunc- 
tiva to take on acute inflammation and to produce 
contagious discharge; makes it less amenable to 
treatment, and very liable to relapses of ophthalmia 
for many years ; and often gives rise to deformities 
of the lid and to serious damage of the cornea. So 
vulnerable is the granular conjunctiva that it is rare 
in ordinary practice to see granular lids of long 
standing without the history of a previous attack of 
acute ophthalmia, though many such may be seen 
in crowded schools, &c. 

Chronic granular disease is the result (1) of pro- 
longed overcrowding, or rather of long residence in 
badly ventilated and damp rooms ; it used to be 
very abundant in the army and navy, and is still seen 
in great perfection in workhouse schools ; (2) a gener- 
ally low state of health, no doubt, increases the sus- 
ceptibility to it ; (3) it is, cceterU pwnbusy commonest 
and most quickly produced in children ; (4) certain 
races are peculiarly liable to suffer, e.g. the Irish, 
the Jews and some other Eastern races, and some of 
the German and French races. The Irish and Jews 
carry it with them all over the world, and transmit 
the liability to their descendants wherever they live. 
Negroes in America are said to be almost exempt ; 
(5) damp and low-lying climates are more produc- 
tive of it than others ; &us it is rare in Switzerland. 
Possibly what are now race tendencies may be the 
expression of climatal conditions acting on the same 
race through many generations. When accom- 
panied by discharge the disease is contagious, but 
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pFobably not otherwise* ; and it is generally held that 
the discharge from a case of trachoma is specific, i. e, 
that it will give rise bj contagion, not only to muco- 
purulent or purulent ophthsJmia, but to the true 
granular disease. This point is a Yory difficult one 
to decide, but my own experience inclines me to 
accept the view, at least for some cases. 

Those who practise in the army, or who have 
charge of such institutions as pauper schools, will 
find that in practice, the causes of the chronic granular 
condition are inextricably mixed up with all kinds of 
facilities for contagion, and that it will be necessary 
to fight against two enemies — the causes of spon- 
taneous* chronic granular disease, and the sources 
of contagious discharge. . The former is to be com- 
bated by improved hygienic conditions, especially by 
free yentilation, dry air, abundant open-air exercise, 
and improvement of the general vigour. The sources 
of contagion are endless, especially since, as has been 
stated, granular patients are liable to relapses of 
muco-purulent discharge from almost any slight 
irritation. Frequent inspection of all the eyes, rigid 
separation of all who show any discharge or are 
known as especially subject to relapses, arrange- 
ments for washing such as will prevent the use of 
towels and water in common, extreme care against 
the introduction of contagious cases from without, — 
such are the chief preventive measures. Extra pre- 
cautions will be needed in time of war or famine, or 
when measles or scarlet fever are prevalent, or during 
marches through hot, sandy, or windy districts. 

The curative treatment^ when discharge is present, 
does not differ from that of the acute ophthalmisB 

* It 18 right to state, however, that some high anthorities 
have for long held that the chronic disease is contagious, and 
even communicahle at a distance through the air, without the 
presence of any appreciable discharge. Recently, Sattler has 
published researches which, he believes, prove that trachoma is 
caused by a micrococcus. 
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already giTen. The use of atroi^ astringeDts (soliii 
sulphate of copper) or nanstdcs (nitrate of sUver in 
strong solution, or in the mitigated solid pencil), 
however, is generally needed in order to make mu<^ 
impression on the granular state of the lids. The lida 
being thoronghly everted, are touched all over with 
one or other application, and this is repeated daily, 
or less often ; some experience being required before 
we can decide how often to touch the eyelids in 
each case. By careful treatment on this principle 
most patients may be kept comfortably free from 
active symptoms, many relapses may be prevented, 
the duration of the disease shortened, and the risks 
of secondary dam^e to the cornea much lessened. 
Do what we will, however, granular disease when 
well establiahed is most tedious, and fastens many 
risks and disabilities on its subjects for years to 
eome. 

For routine treatment on a large scale nothing is so 
effectual as nitrate of silver, either a ten- or twenty- 
grain solution, or the mitigated solid point (F. 1 uid 
2). But silver has the disadvantage of sometimes 
permanently staining the conjunctiva after long use, 
and in very chronic cases I think either sulphate of 
eopper or the lapis diviniia (F. 5) is to be preferred, 
b especially as the patient 
may sometimes be taught to 
evert bis own lids and use 
it himself. The solid miti- 
gated nitrate of silver needa 
washing off with water at 
first (p. 77), but in old cases 
it is often better not to 
Tie. &S. — OranalHr upper ^g bo 

poiLtjon, psraJlel wiOi — Fnctjon by the grannla- 

border of lid. tiona of the Upper lid (a. Fig. 

38), eBpecially in cases of 

long standing where some scarring is present (b). 
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often causes cloudiness of the cornea, partly from ul- 
ceration, but mainly from the growth of a layer of new 
and very vascular tissue, just beneath the epithelium 
(jMinntitf) (Fig. 39). In later periods the conjunctiva 
and deeper tissues are shortened and puckered by the 
scar following absorption of the '' granulations." 
(Fig. 38, h,) These changes, when severe, often lead 
to inversion of the border of the lid (entropion) ; 




Fig. 39. ~ Section showing layer of new and vascular tissae 
(panwut) between epithelium (Ept.) and cornea (C). Scl, 
Bclero&c. C Jf. Ciliary muscle. Sch. C. Schlemm's canal. 
J. Iris. X about 10 diameters. 

when slighter, some or all of the lashes may be dis- 
torted so as to rub against the cornea, without 
actually turning inwards (disiichiobsisy trichiasis) ; and 
these conditions are often combined with pannus. 
Pannus begins beneath the upper lid, its vessels are 
superficial and continuous with those of the conjunc- 
tiva, and are distributed in relation to the parts 
covered by the lid, not in reference to the structure 
of the cornea (Fig. 40). The proper corneal tissue 
suffers but little except where ulcers occur; but 
when the vascularity is extreme it may soften and 
bulge, even without ulcerating. 

Pannus disappears when the granular lid, or the 
displacement of lashes is cured. Very severe and 
universal pannus is sometimes best treated by arti- 
ficial inoculation with purulent ophthalmia, the in- 
flammation being followed by obliteration of vessels 
and clearing of &e cornea ; but this treatment needs 
great judgment and caution. More recently an in- 
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fusion of the aeeda known in commerce as " Je- 
qnirity " (F. 37) baa been introduced into Europe by 
De Wecker. It acts in the same wa; as pas from, 
pumlent ophthalmia, but much more mildly ; amild 
veiy acute attack of purulent ophthalmia comes on a 
few hours after it has been used, lasts a few days, and 
is followed by more or less 
shrinkiag of the trachoiDa 
bodies and of the vessels. 
Bepeated attacks may be 
induced with safety. It 
has not yet been decided 
on what agent the effect of 
the infusion depends, nor 
has its true value been 
BufGciently worked ont. In 
my own hands it has so 
far given very satisfactory 
results. Hemoval of a zone 
of conjunctiva and sub- 
conjunctival tissue (tyndeo- 
tomy, peritomy) from around the cornea is free from 
risk and sometimes very beneficial in old cases which, 
though severe, are not bad enough for inoculation. 
In old cases of granular disease, even where no com- 
plications have arisen, the upper lids often droop 
from relaiation of the loose conjunctiva above the 
tarsal cartilage, and the patient acquires a sleepy look. 
For the cure of the displaced lashes and incurved 
eyelid we may ; — (1) repeatedly pull out the lashes 
with forceps ; (2) extirpate all the laehes by cutting 
out a narrow strip of the marginal tissues of the Ud ; 
or (3) attempt by operation to restore the lashes to 
their proper direction (see Operations) ; such opera- 
tions well selected and carefully performed give very 
good results ; but as the inner surface of the lid 
continues to shorten, and this shortening tends to 
reproduce the original state of things, some of these 
procedures give only temporary relief. 
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Chronic eonjunctivUiSy chiefly of the lower lid, is a 
<x)inmoii disease, especially in elderly people. There 
is more or less soreness and smarting, redness and 
papillary roughness of the inner surface of the lid or 
of both lids, but very little discharge and no tra- 
choma granulations. The caruncle is red and fleshy, 
as it is in all forms of palpebral conjunctiyitis, 
and there is often soreness of the lids at the 
canthi. Lapis diyinus is one of the best applica- 
tions, and yellow ointment is sometimes useful (E. 5 
and 11). 

The rare disease described as Amyloid of the Con- 
junctiya seems not yet to haye been noticed in this 
country. Detailed accounts of its clinical and patho- 
logical characters may be found in Knapp's " Ar- 
cluyes of Ophthalmology," yols. x and xi, and an 
excellent abstract of one of these papers appeared 
m the * Ophthalmic Eeyiew,' for Aug., 1882. 
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CHAPTEE Vn 

DISEASES OF THE COSNEA. 

A. Ulcers and nonrtpedfic inflammcAory dUecuea 

Inplammation of the cornea may be circumscribed 
or diffuse, and, though usually affecting the proper 
corneal tissue, may be limited to the epithelium on 
either of its surfaces. It may be a local process 
leading to formation of pus, or to ulceration ; or the 
expression of a constitutional disease, such as inherited 
Efyphilis ; or it may form part, and perhaps only a 
minor part, of disease involYing also the deeper parts 
of the eyeball — the iris (kerato-iritis), or sclerotic 
(sclero-keratitis), for example. 

The different yarieties of corneal ulceration and 
suppurative inflammation form a very large and 
important contingent of ophthalmic cases. The 
cornea, although a fibrous structure, is further re- 
moved from the blood-vessels than almost any other 
tissue, and its delicate surface is much exposed ; ii 
is therefore extremely susceptible both to disturbances 
of nutrition from defective supply, or bad quality, of 
blood, and to irritation by external agencies. Lastly, 
its surface is so delicate, and its perfect transparency 
and regularity so important, that slight injuries and 
irritations are of more moment here than in any 
other part of the body. 

When inflamed the cornea always loses its trans- 
parency. If only the anterior epithelium is involved^ 
the surface loses its polish and looks like dear glass 
which has been breathed upon — " steamy," or finely 

Sitted. This steaminess occurs in many states of 
isease. 
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Thickening of the epithelium, and still more, ezu- 
dation into the corneal tissue, is shown bj a white^ 
greyish, or yellowish tint. 

n the corneal tissue be opalescent, while the surface 
is at the same time '^ steamy," the term " ground- 
glass " gives a good idea of the appearance, though 
to make the simile correct the glass ought to be milky 
throughout, as well as ground on the surface. Bapid 
suppurative inflammation is preceded by a stage of 
diffused opalescence, and this appearance is therefore 
a very dangerous sign in such diseases as purulent 
ophthalmia, severe bums, or paralysis of the fifth 
nerve. 

Before describing the most important types of 
corneal ulcer, it is convenient to mention the prin- 
cipal changes oMendant on ulceration of the cornea 
in general. — An ulcer of the cornea is preceded by 
a stage of infiltration, and the inflamed spot is 
generally a little raised. After the centre of the 
spot has broken down into an ulcer, the extent^ 
density, and colour of the infiltration at its base and 
edges are important guides to the future course of 
the case. When the ulcer heals it leaves a hazy or 
opaque spot (leticoma if dense, n,elnda if faint), which 
is slight and will often disappear entirely if super- 
ficial, but will in part be permanent if it result from 
a deep ulcer. These opacities are likely to clear,. 
cceterU jparHbue^ in proportion to the youth of the 
patient; time also is a very important element,, 
nebulffi often continuing to clear slowly for years. 
Local stimulation aids in the removal of the opacities^ 
one of the best applications being the ointment of 
yellow oxide of mercury (F, 11, 12) . Some ulcers have 
scarcely any infiltration, and these for the most part 
heal slowly with little or no opacity ; but they often 
cause permanent loss of substance, and this is shown 
by the presence of a facet, or flattened spot, at the 
seat of disease. Such facets destroy the regular 
curvature of the cornea, and thus often cause more 
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damage to vision than a considerable degree of mere 
clouding. Daring repair, blood-yessels often form, 
and pass from the nearest part of the corneal edge 
to the ulcer, to disappear when healing is complete ; 
phlyctenular ulcers, however, are vascular from the 
beginning. Corneal opacities and facets are of course 
most serious when situated over the pupil. 

The chief symptoms of corneal ulceration are ; (1) 
pJiotaphohia, with its consequence, spasm of the orbi- 
cularis, hlepharospeum ; (2) corigesHon ; (3) pain. 
All three symptoms vary extremely in degree in 
different cases. — ^As a broad rule, with many excep« 
tions, we may say that intolerance of light is worse 
in children than in adults, worse with superficial 
than with deep ulcers, and worse in persons who are 
strumous and irritable than in those with healthj 
tissues and good tone. Photophobia should always 
lead to a careful inspection of the cornea, and we 
shall then sometimes be surprised to find how slight 
a change gives rise to this symptom in its severest 
form. — ^The degree of congestion varies with the seat 
and cause of the ulcer, and with the patient's age, 
being usually greatest in adults. The visible con- 
gestion is, as in iritis, due especially to distension 
of the subconjunctival twigs of the cUiary zone (Fig. 
21, Ant. Oil., and Fig. 24), but there is often conges- 
tion of the conjunctival vessels as well In some 
forms of marginal ulcer only those vessels which feed 
the diseased part are congested. G-reat pain in and 
around the eye often attends the earlier stages of 
corneal abscess, and is common in many acute ulcers ; 
as a symptom, it of course always needs careful 
attention ; it is generally relieved by tkose local 
measures which are best for the disease itself. 

TYPES OP COBNEAL ULCEBATION 

(1.) One of the simplest forms is the small central 
tdcer often seen in young children. A little greyish- 
white spot forms in the central part of the cornea^ 
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at first elevated and bluntly conical, afterwards show- 
ing a minute shallow crater ; the congestion and 
photophobia vary, but are often slight. The ulcer is 
usually single, but is apt to recur in the same, or the 
other eye. The infiltration in many of these cases 
extends into the corneal tissue, and the residual 
opacity often remains for a long time, if not perma- 
nently. The patients are always badly nourished. 
In most cases the ulcer quickly heals, but now and 
then the infiltration passes into an abscess, or a 
spreading, suppurating ulcer. 

(2.) Less commonly one, or a succession of, central 
ulcers occur of a much more chronic character, and 
attended with little or no infiltration. After lasting 
for months the loss of tissue is only partly repaired, 
and a shallow depression or a flat facet is left with 
perhaps scarcely any loss of transparency. Some of 
the best examples are seen in anaemic, or strumous, 
patients with granular lids of long standing. 

(3.) Phlyctenular ophthalmia Q,mi phlyctenular ulcers 
of cornea (phlyctenulse, herpes comesB, pustular 
ophthalmia, marginal keratitis, '^ strumous ophthal- 
mia "). The formation of little papules, or pustules, 
on or near the corneal margin is exceedingly common, 
either independently, or as a complication of some 
existing ophthalmia. Although there are many 
varieties and degrees of phlyctenular inflammation 
in respect to the seat, ext^t, and course of the 
disease, the following features are common to all. 
They show a strong tendency to recur during several 
years ; they are seldom seen in very young children, 
and comparatively seldom after middle life; they 
occur so often in strumous subjects that we are jus- 
tified in strongly suspecting scrofulous tendencies in 
all who suffer much from them ; ophthalmia tarsi is 
often seen in the same patients ; the first attack often 
follows closely after an acute exanthem and espe- 
cially after measles ; the cases are much influenced 
by climate and weather, and their condition often 
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Tiiriea eitremelj from day to day without making 
either pn^ress or re^nsa. 

An elevated spot, like a papule, commonly about 
the size of a email mustard seed, is seen either on 
the white of the eye near the cornea, or upon, or just 
within, the corneal border. It is preceded and ac- 
companied by localised congestion. Its top some- 
timee becomes aa yellow as that of an acne pustule, 
but more often when seen it has become ahraded, flat, 
and aphthooB looking. Pustules at a little distance 
from the cornea (Fig. 41), although generally larger 
than those seated 
on the corneal 
border, occasion 
less photophobia, 
and are more ea- 
sily cured. Pus- 
tules at the corneal 
border, though 
often very small, 
cause trouble - 
some, and even 
very severe, pho- 
tophobia; they are 
troublesome in 
proportion rather to their number than their size, 
and if numerous enough to form a ring round the 
cornea, their cure is often most tedious. 

A pQstule is always liable, even when it has b^iin 
on the conjunctiva, to advance as a. superficial ulcer 
on to the cornea, though it never extends in the 
opposite direction over the sclerotic. Such a pUyc- 
tewilar ulcer, if it do not stop near the corneal border, 
will make, in an almost radial direction, for the 
centre, carrying with it a leash of vessels which lie 
upon the track of opacity left in the wake of the 
ulcer (Fig, 42). Finally, the ulceration stops, the 
vessels dwindle and disappear, but the path of 
opadty seldom clears up entirely. The term recwrrent 
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mteular vleer ia ased when sacli ulcers are solitary ; 
but the; are often maltiple as well as recurrent, and 
the cornea may then finall; be covered bj a thin, 
irr^fnlar network of superficial Teasels on a patchj, 



o- called "^lycfenuZor 




uneTen, hazy surface, 
panrnu." 

A variety of phlyc- 
tennlar infl&mmatiou, 
aptly called marginai 
ieraiiiis (" spring - oa- 
tarrh " of continental 
authors), occurs in mild 
d^rees in the form of 
a slight, granular-look- 
ing, often yascnlar, 
swelling, banning 
crescentially above or 
below, but often ex- 
tending all round the edge of the cornea. If the 
process continneB the oomea is encroached upon by 
a densely vascular, saperficially ulcerated, and yet 
somewhat thickened zone. It is to be distinguished 
from a deeper variety of marginal keratitis alluded to 
. at p. 10?. 

In another variety a single pustule just within the 
border of the cornea ulcerates deeply, becomes sur- 
rounded by swollen and infiltrated tissue, and may 
perforate ; such cases are seen in weakly women and 
Btmmona children. 

In very rare cases, what appears to be an ordinary 
conjunctival pustule persists, grows deeply, and may 
even perforate the Bclerotic in the form of an ulcer ; 
or it may infiltrate the sclerotic and the ciliary body 
beneath, forming a soft, semi- suppurating tumour, 
whence the inflammation is likely to spread to the 
vitreous and destroy the eye. Stopping short of 
these extreme results, such a case forms one type of 
episcleritiB (p, 125). 

The corneal changes prodnced by the friction of 
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granular lids have been considered under tliat 
subject. The pannus of granular lids can usually be 
distinguished from the '' phlyctenular pannus " just 
mentioned, by the greater uniformity and closeness 
of its vessels, and by its being worst under the upper 
lid (Fig. 40) ; any doubt is dispelled by everting the 
lid. But it must be borne in mind that ulceration 
of the cornea often occurs as a complication of tra- 
chomatous pannus (pp. 87 and 93, 2), 

(4.) A very serious form of disease, commonest in 
the senile period of life, is the serpiginaua vlcer. It 
may be either acute or chronic. There is much con- 
gestion, and often much pain and photophobia. 
With these symptoms we find either a marginal 
trough-like or ditch-like ulcer, with crescentic borders, 
or a more central ulcer, with nearly circular outline 
and a varying amount of infiltration of its walls. 
If the ulcer have lasted some little time a portion 
of its border, usually that nearest the edge of the 
cornea, will be partly healed and bevelled off, the 
floor of the ulcer becoming gradually deeper towards 
opposite side, which will be infiltrated, sharply cut, 
and perhaps overhanging. 

Slight cases, taken early, generally give little 
trouble, especially if the infiltration is insignificant 
But such an ulcer, if neglected, is very likely to in- 
crease in all dimensions, to become complicated with 
iritis and hypopyon, and to lead to perforation of 
the cornea ; or to spread slowly over the whole cornea, 
and leave a dense scar. In either event the eye is 
much dan^aged, if not destroyed. 

(5.) Abscess of the cornea and aciUe suppurating 
ulceration are common diseases. ' Abscess may occur 
at any age, but is commonest in elderly or senile 
people, in whom an abrasion, or some slight injury 
by a foreign body, is not an uncommon cause, especi- 
ally if near the centre of the cornea. The littie 
grey central ulcers of young children (p. 92), and the 
serpiginous ulcer just described, sometimes go on to 
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ItwiUyery often be noticed that in corneal 
abscess, as well as in the serpi^nouB ulceration, the 
patients are either senile or under-fed ; or if vlgorouB 
and £ull-bIooded, that they show signs of beliiff 
damaged by drink. Abscess of the cornea is attended 
by great pain and congestion, and the case, therefore, 
usually comes under care 
tolerably early. The spot i 

itself is generally small and 
circumscribed; it usually 
bursts forwards, and is con- 
verted into an ulcer, but it 
may perforate the posterior 
surface of the cornea. There 
is always some haziness of 
the entire cornea, and the 
purulent infiltration may, if 
the case do badly, spread and 
iurolve almost its whole ex- 



® 



f'to. 43. — HypopjoD, seen 
from the Iroat, imd in 
BoctioD, to show that tlie 
pua LB behind tbe coroea. 



Hypopyon signifies a collection of pus or pure- 
lymph at the lowest part of the an- 
terior cliamber ; its upper boundary 
is usually, but not always, level (Fig. 
43). It may occur with any acute 
ulcer, whether deep or not, which is 
accompanied by purulent infiltration 
of the surrounding cornea ; or with 
corneal abscess; or with any corneal 
ulcer, chronic or acute, in which there 
is iritis. The pus may be derived 
either from an abscess breaking 
through the posterior surface of tbe 
cornea, or from suppuration of the 
epithelium covering Descemet's mem- 
brane, or from the surface of the iris. 
Simple iritis now and then gives rise 
to hypopyon. The diameter of the 
anterior chamber is a little greater 
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than the apparent diameter of the dear cornea, and 
thus a very small hypopyon may be hidden behind 
the overlapping edge of the sclerotic. 

In many cases of severe corneal suppuration (a, 
Fig. 44) the pus sinks down between the lamellse of 
the cornea (S). To this condition the term onyx is 
applied, and should be limited, though it is some- 
times used in other senses. The term, however, may 
very well be discarded. Onyx and hypopyon often 
coexist, and then the distinction between them can 
hardly be made without tapping the anterior chamber. 
Hypopvon if liquid will, but onxyx will not, change 
its position if the patient lies down ; as however, the 
pus of a hypopyon is often gelatinous or fibrinous, 
this test loses much of its value. The distinction can 
sometimes be made by means of oblique illuminatioD, 
the cornea being clear in front of a hypopyon. 

Treaiment of ulcere of the cornea. 

The principles of local treatment for the various 
types of corneal ulceration are : — (1) To favour heal- 
ing by keeping the surface at rest. (2) To relieve 
pam, photophobia, and severe congestion. (3) To 
promote absorption of purulent infiltration in the 
corneal layers, and of pus in the anterior chamber. 
(4) To prevent the ulceration from spreading, by 
antiseptics, or by scraping away or destroying the 
unsound parts. (5) By incision to evacuate pus 
between the corneal layers (abscess), or in the anterior 
chamber (hypopyon), when increasing or in large 
quantity. (6) To stimulate the surface of ulcers 
which have begun to heal, or of indolent ones which 
are stationary. (7) Counter-irritation by a seton in 
certain chronic cases. (8) When the corneal ulcera- 
tion is caused by granular lids or associated with any 
form of acute ophthalmia, the treatment of the con- 
junctiva is usually more important than that of the 
cornea. 
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The clioice of one or another of the above plans ia 
easy enough in a hirge proportion of cases. In others, 
especially the severer cases, a good deal of judgment 
is needed ; and it is sometimes impossible to predict 
with certainty what will be best, owing lai^ely to the 
incompleteness of our knowledge as to the mode 
of action of the various means at our disposal. 

Ulcers of the cornea are so often a sign of bad 
health that the improvement of the general state 
should always receive most careful attention. 

Treating the matter clinically we shall find that 
local stimulation (6) is best for a large number of 
the cases as they first come under notice, including 
phlyctenular cases, chronic superficial ulcers of 
various kinds, and even many recent ulcers if not 
threatening to suppurate. As a general rule, this 
plan alone is not suitable when there is much pho- 
tophobia, but exceptions occur, especially in old- 
standing cases. The most convenient remedy is 
the ointment of amorphous yellow oxide of mercury 
(F. 11 and 12), of which a piece about as large as a 
hemp-seed is to be put inside the eyelids once or 
twice a day. If smarting continue for more than 
haK an hour the ointment should be washed out 
with warm water ; and if the eye become more irri- 
table after a few days' use of the ointment, this must 
be weakened or discontinued. The same ointment, 
combined with atropine as a local anodyne, gives ex- 
cellent results in cases of superficial ulcer with much 
photophobia (F. 13). Calomel flicked into the eye 
daily or less often is also an admirable remedy. 
Nitrate of silver in the form of solid mitigated stick 
is useful if carefully applied to large conjunctival 
pustules, and occasionally to indolent corneal ulcers ; 
its use, however, needs some skill, and is seldom really 
necessary. Solutions of from 5 to 10 grains to the 
ounce may be cautiously used by the surgeon instead 
of the yellow ointment, and are particularly valuable 
in old vascular ulcers and in ulcers with conjuncti- 
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vitis.^When in doubt it is best to depend for a few 
days on atropine alone, used once or twice a day. 

Severe and obstinate photophobia, in young chil- 
dren, may well be treated by division of the outer 
eanthus with scissors ; this renders spasm impossible 
for a time, and allows the remedies to be efficiently 
used. Free douching of the head and face, by putting 
the child's head under a tap of cold water, is some- 
times very successful. In all cases of corneal disease 
attended with intolerance of light, the patient is to 
wear a large shade over both eyes, or, better, a pair 
of " goggles ;" a little patch over one eye does not 
relieve photophobia. Many a child is kept within 
doors, to the injury of its health, who, with suitable 
protection, can go out daily without the least 
detriment to its eyes. 

In chronic and relapsing cases, with photophobia 
and irritability, where other methods have had a fair 
trial, a seton gives the best results, whether or not 
there be much congestion of the eye. A double 
thread of thick silk is used, and is inserted amongst 
the hair of the temple or behind the ear, so that the 
resulting scar may be hidden ; at least an inch of 
skin is to be included between the punctures. The 
seton is to be moved daily, and if acting badly 
may be dressed with savin ointment ; it should be 
worn at least six weeks. Severe inflammation, and 
even abscess, sometimes sets in a few days after 
the insertion of the thread, and in very rare cases- 
secondary bleeding has occurred from a branch of 
the temporal artery. To avoid wounding the artery 
in inserting the seton in the temple, the skin is to be 
held well away from the head. 

Very severe, recent phlyctenular cases, are occa- 
sionally difficult to influence, and remain practically 
" blind" with spasm of the lids for weeks. There is- 
seldom anv risk, provided that the cornea be examined 
at intervals of a few days, and in the end such case& 
do well. Calomel dusted on the cornea sometimea 
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helps more than any other local measure, and change 
of air, especially to the* seaside, frequently effects a 
more rapid cure than any local treatment. 

Oases for which the stimulating treatment is suit- 
able seldom need the eye to be bandaged, though, as 
mentioned, they often need a shade or goprgles. 

The remaining methods are applicable to the 
severer forms of ulceration ; — the serpiginous ulcer, 
deep suppurating ulcers, abscess, and generally 
all ulcers with hypopyon, and all acute ulcers in 
elderly persons. In many cases of severe type, at an 
early stage, the pain may be relieved and the ulcera- 
tion stopped by very hot fomentations (of water, 
poppyhead, or belladonna) to the eyelids for twenty 
minutes every two hours, the eye being tied up in 
the intervals with a large pad of cotton wool and 
bandage ; the patient must rest, have good f ood^ and 
often alcohol, and take quinine, or bark and ammo- 
nia. If, nevertheless, the ulceration spread, or a 
hypopyon form or increase, incision of the cornea 
and the use of topical remedies are called for. 
Corneal section relieves pain by relaxing the corneal 
surface, and so, by encouraging sleep, favours heal- 
ing ; it lets out pus, if present, from between the 
layers of the cornea, or from the anterior chamber, 
and by reducing tension perhaps accelerates the 
natural currents of fluid through the eye. It is 
doubtful whether removal of a portion of iris (iri- 
dectomy) has any antiphlogistic effect not possessed 
by a simple, free opening into the anterior chamber; 
but there seems no objection to it. In simple corneal 
section a lai^e incision (made with a Graefe's cataract 
knife, Fig. 141) may either be carried across the ulcer 
from side to side through the whole thickness of the 
cornea, leakage being maintained for a few days, 
until the ulcer shows signs of healing, by reopening 
the wound with a probe every day or two (Saemisch's 
method) ; or a similar wound may be. made a little 
above the lower margin of the cornea without refer- 
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enoe to tbe situation of the ulcer, and be kept open 
in the same waj, if desired (Teale, Little). Pus or 
lymph which does not escape from the anterior 
chamber should be removed with smooth-ended iris 
forceps. Theoretically the latter incision is the 
better, being more favorable to escape of hypopyon, 
less dangerous to the lens, and perhaps less likely to 
cause infection of the iris by matters carried in from 
the diseased corneal tissue. A mere puncture at the 
edge of the anterior chamber seems often quite suc- 
cessful, but is so, perhaps, chiefly in cases where the 
formation of pus in the anterior chamber has already 
stopped. The free corneal sections should not be 
employed except in severe cases, where the addition 
of the linear operation-scar will be unimportant. In 
a recent case of perforated ulcer, with prolapse of 
iris through the hole, the iris should be drawn out 
with forceps (Fig. 139), and as large a piece as possi- 
ble removed, in order that the cut ends may retract- 
from the perforation, and anterior synechia be 
avoided. Of antiseptics boracic acid is the best, 
because it causes neither irritation nor pain. It may 
be used in saturated solution (20 grains to the ounce) 
as a hot fomentation, being also put into the con- 
junctival sac, and the eye tied up with it ; or better,, 
may be freely dusted or rubbed, in the form of im- 
palpable powder, on the ulcerated surface as often 
as three times a day. I have lately seen several 
rapidly extending purulent ulcers stop under this- 
treatment, after the surface and edges of the ulcer 
had been scraped as clean as possible with a small 
sharp steel spoon. Quinine lotion (F. 23) is also very 
useful, and is perhaps to be preferred to boracic acid 
lotion if there is much conjunctival discharge. 

Use of atropine and eserine in severe ulcers of the 
cornea. — ^Formerly either atropine, or belladonna- 
lotion, was used for nearly every case of severe 
corneal ulcer. Atropine often relieves pain, prevents- 
or lessens iritis, and probably lessens engoi^ment^ 
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of the vessels of the iris and ciliary region ; bat it 
tends to increase any existing conjunctival inflam- 
mation and corneal infiltration ; and by narrow- 
ing the area and contracting the vessels of the 
iriSy it probably retards, rather than hastens, the 
absorption of pus in the anterior chamber. During 
the last few years oserine has been largely employed 
in many . cases which would formerly have been 
treated by atropine. Acute suppurating ulcers, ac- 
companied by much haze of the surrounding cornea, 
with or without hypopyon, are the most suitable for 
treatment by eserine. It probably acts in great 
measure by eiilarging the surface of the iris and 
dilating the ciliary arteries, and thus favouring ab- 
sorption; possibly, also, it acts locally on the ulcerated 
sui^ace. There is no proof that it lowers the tension 
unless this were previously increased, as it seldom is 
in corneal ulcers. Eserine causes congestion of the 
deep vessels of the ciliary region, and after a time 
increases the photophobia and irritability of the 
eye; these symptoms usually coincide with dis- 
appearance of the corneal infiltration, and the com- 
mencement of vascularisation of the ulcer, and 
when this stage is reached the eserine should be 
discontinued. In severe cases we are seldom justi- 
fied in omitting hot fomentations, compress, and 
other measures, and it is therefore difficult to 
assign to atropine and to eserine their true shares 
in the result. I have, however, satisfied myself 
that a few cases of acute infiltrated ulcer have 
done well under eserine alone (F. 31), used from 
three to six times a day, and I now employ it 
largely. When there is much conjunctival discharge, 
a ten-grain solution of nitrate of silver put inside 
the lower lid with a brush once a day will generally 
suit well ; it must be begun sparingly and its efEect 
watched : if the irritability should increase the silver 
must be discontinued. 
Iodoform is highly spoken of in the treatment of 
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inany ulcers of the cornea, both chronic and acute, 
but I have not yet used it much in these cases. It 
must be veryfindy patoderedf and maj be used either 
in substance or made into an ointment (F. 16). 

I have occasionally seen a good result from the use 
of cold eyaporating lotions in irritable superficial 
ulcers, with much spasm of lids, which have resisted 
other treatment. 

Conical cornea. — In this condition the central part 
of the cornea very slowly bulges forwards, forming a 
bluntly conical curve. The focal length of the afEected 
part of the cornea is thereby shortened, and the eye 
becomes myopic («ee Myopia). The curvature, how- 
ever, is not uniform, and hence irregular astigmatism 
complicates the myopia. 

The disease, which is rare, occurs chiefly in young 
adults, especially women, suffering from chronic 
dyspepsia; its onset is sometimes dated from a 
severe, exhausting illness ; it appears to be due to 
defective nutrition of that part of the cornea which 
is furthest from the blood-vessels. In advanced cases 
the protrusion of the cornea is very evident, whether 
viewed from the front or from the side, but slight 
degrees are less easily distinguished from ordinary 
myopic astigmatism. In high degrees the apex of 
the cone, which is situated rather below the centre of 
the cornea, often becomes nebulous. The disease 
may progress to a high degree, or stop before great 
damage has been done. Concave glasses alone are 
of little use ; but they are sometimes useful in com- 
bination with a screen, perforated by a narrow slit 
or small central hole so as to allow the light to pass 
only through the centre, or through some one meri- 
dian, of the cornea. In advanced cases an operation 
is needed (Chap. XXII). 
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B. Diffuse keratitis. 

SyphUitiCf interstitial, parenchymatous , or " strumous*' 

keraiitis. 

In this disease the cornea in its whole thickness 
nndeigoes a chronic inflammation, which shows no 
tendency either to the formation of pus or to ulcera- 
tion. After several months the inflammatory pro- 
ducts are either wholly or in great part absorbed, 
and the transparency of the cornea restored in 
proportion. 

The changes in the cornea are usually preceded for 
a few days by some ciliary congestion and watering. 
Then a faint cloudiness is seen in one or more large 
patches, and the surface, if carefully looked at, is 
found to be " steamy " (p. 90). These nebulous ar^eas 
may lie in any part of the cornea. In from two to 
about four weeks the whole cornea has usually passed 
into a condition of white haziness with steamy sur- 
face, of which the term " ground glass " gives the 
best idea. Even now, however, careful inspection, 
•especially by focal light, will show that the opacity is 
by no means uniform, that it shows many whiter 
spots, or large denseir clouds, scattered among the 
general mist ; in very severe 
•cases the whole cornea is 
•quite opaque and the iris 
hidden ; but, as a rule, the 
iris and pupil can be seen, 
though very imperfectly 
(Pig. 45). In many cases PiGh..45.— Interstitial 
iritis takes place, and pos- keratitis. 

terior synechise are formed. 

— ^Blood- vessels derived from branches of the ciliary 
Teasels (Fig. 21) are often formed in the layers of the 
<X)mea (Fig. 46) ; they are small but set thickly, and 
in patches ; as they are covered by a certain thickness 
of hazy cornea, their bright scarlet is toned down to a 
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dull leddiEib-pink colour (" aalmoa patch" ot Hutchin- 
■on) . The septirate tcbbcIb are Tisible only if magoified 
(p. 37), when we see that the trnnka, pasaing in 




FlQ. 46 — TblckGDing ot corDea and format oi 

Isjen >n syphilitic keratitis. StibeoD)nnctiv>l tiune 
thickened. x about 10 diameters. (Compnie with 
Fig. 86.) 

from the border, divide at acate angles into very 
numerous twigs, lying close to each other and taking 
a nearly straight course to- 
wards the centre (Fig. 47). 
These salmon patches are of 
no constant form, but when 
small are often crescentic, 
but if large tend to assume 
a sector-snape. — In another 
type the vascularity begins 
as a narrow fringe of looped 
vessels which are continuous 
Pio.47.-Ve»eeU in inter- ^^^ ^^^ loop-plexus of the 
sWtial keratitis corneal margin (Fig. 48, 

compare Fig. 21 1), and gra- 
dually extend from above and below towards the 
centre. The vessels in these cases are somewhat 
more superficial, and the corneal tissue in which they 
lie is uwajs swollen by infiltration. This type, 
which forms a variety of "marginal karatUit" (com- 
pare p. 95), usually occurs in syphilitic subjects, but 
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I believe that some of the patients are at the same 
time strumous. A similar disease, ending in loss of 
the eye, sometimes from glaucoma, occurs now and 
then in elderly people. — ^In 
extreme cases of either type 
of vascular keratitis the ves- 
sels cover the whole cornea, 
except a small central 'is- 
land. 

The degree of congestion 
and the subjective symptoms 
in syphilitic keratitis vary 
very much ; as a general rule 
there is but moderate photo- 
phobia and pain, but when pj^, 48.— Marginal vas- 
the ciliary congestion is great cnlar keratitis. 

these symptoms are some- 
times very severe and protracted. 

The attack can be shortened and its severity 
lessened by treatment; but the disease is alwaya 
slow, and &om six to twelve months may be taken 
as a fair average for its duration from beginning to 
end. Very bad cases with excessively dense opacity 
sometimes continue to improve for several years, and 
reach a very unexpected degree of sight. Perfect 
recovery of transparency is less common, even in 
moderate cases, than is sometimes supposed, but the 
slight degree of haziness which so often remains does 
not much affect the sight. The epithelium usually 
becomes smooth before the cornea becomes trans- 
parent ; but in severe cases irregularities of surf a.ce 
and straggling vessels may remain and render the 
diagnosis difficult. 

Syphilitic keratitis is almost always symmetrical, 
though an interval of a few weeks commonly separates 
its onset in the two eyes ; rarely the interval is 
several months, a year or even more. It generally 
occurs between about the ages of 6 and 15 ; some* 
times as early as 2^ or 3 years, and very rarely as 
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late as 35. If it occur yeiy early tbe attack is 
generally mild. Relapses of greater or less severity 
Are common. Not only does iritis occur with toler- 
able frequency, but we occasionally meet with deep- 
seated i^am^tion ia the ciliary i^egion, ^ving ri^ 
•either to secondary glaucoma, or to stretching and 
elongation of the globe in the ciliary zone, or to 
softening and shrinking of the eyeball.* Dots of 
opacity may sometimes be seen on the lower part of 
the back of the cornea before the cornea itself is 
much altered (p. 110) ; sometimes, too, the interstitial 
exudation is much more dense at the lower part of 
the cornea than elsewhere. Syphilitic keratitis in 
strumous children often shows more irritability, 
photophobia, and conjunctival congestion, than in 
others ; but it is very seldom that ulceration occurs, 
and although in the worst cases the cornea becomes 
fioftened and yellowish, and for a time seems likely 
to give way, actual perforation is one of the rarest 
•events. Pannus from granular disease may coexist 
with syphilitic keratitis. 

Treatment. — A long but mild course of mercury is 
•certainly of use. It is customary to give iodide of 
potassium also, and it probably has some influence. 
If the patients are very anaemic, and they often are 
so, iron, or the syrup of its iodide, is more advisable 
than iodide of potassium as an adjunct to the 
mercury. Locally it is well to use atropine by 
routine until the disease has reached its height, on 
the ground that iritis may be present. Setons in 
my experience are seldom of use; but in cases 
Attended by severe and prolonged ^photophobia and 
ciliary congestion iridectomy is occasionally followed 
J}j rapid improvement; this operation, however, is 

* When the cornea has cleared, ophthalmoscopic sigpas of 
^ast choroiditis (p. 167) are often found at the Aindus. The 
•choroiditis often dates much further hack than the keratitis, 
but there is little doubt that it may relapse, or occur as an 
accompaniment of the corneal disease. (Chap. XXUI.) 
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seldom needed or justifiable unless there be decided 
glaucomatous symptoms. When all inflammatory 
symptoms have subsided^ the local use of yellow 
ointment or calomel (F. 10 and 11), appears to aid 
the absorption of the residual opacity. 

The form of keratitis above described is caused by 
inherited syphilis. In rare cases it has been seen a» 
the result of secondary acquired syphilis. Other 
cases of diffuse keratitis occur in which syphilis ha& 
no share, but they are seldom symmetrical, nor do 
they occur early in life. That diffuse, chronic kera- 
titis, affecting both eyes of children and adolescents,^ 
is, when well characterised, almost invariably the 
result of hereditaiy syphilis, is proved by abundant 
evidence. A large proportion of its subjects show 
some of the other signs of hereditary syphilis in 
the teeth, skin, ears (deafness), physiognomy, 
mouth, or bones. When the patients themselves 
show no such signs a history of infantile syphilis in 
the patient or in some brothers or sisters, or of ac- 
quired syphilis in one or other parent, may often bo 
obtained.* That this keratitis stands in no causal 
relation to struma is clear, because the ordinary signs^ 
of struma are not found oftener in its victims than 
in other children, because persons who are decidedly 
strumous do not suffer from this keratitis more often 
than others, and because the forms of eye disease 
which are universally recognised as "strumous"' 
(ophthalmia tarsi, phlyctenular disease, and relapsing 
ulcers of cornea) very seldom accompany this diffuse 
keratitis. (Illustrations of the teeth in inherited 
syphilis are given in Fig. 151, Chap. XXIH.) 

* I have found other personal evidence of inherited syphilis 
in 54 per cent, of my cases of interstitial keratitis, and evidence 
from the family history in 14 per cent, more ; total 68 per cent. ; 
and in most of the remaining 82 per cent, there have heen 
strong reasons to suspect it. 
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Other forms of KeraHtiB, 

Inflammation of tlie cornea forms a more or less 
•conspicuous feature in seyeral diseases where the 
primary, or the principal, seat of mischief lies in 
another part of the eje« It is important for purposes 
of diagnosis to compare these secondary or compli- 
cating forma ofkeroHtia with the primary diseases of 
the cornea already described. 

In iritis the lower half of the cornea often becomes 
steamy, and more or less hazy. In some cases a 
number of small, separate, opaque dots are seen on 
the posterior elastic lamina (Descemet's membrane), 
often so minute as to need a hand-lens for their de- 
tection (p. 37). These dots are sharply defined, the 
large ones looking very like minute drops of cold 
grayy-fat, the smallest like grains of grey sand ; in 
cases of long standing they may be either very white 
or highly pigmented. They are generally arranged 
in a triangle, with its apex towards the centre and 
its base at the lower margin of the cornea, the smal- 
lest dots being near the centre (Fig. 49) ; but in 
some cases (sympathetic ophthalmitis especially) the 
dots are scattered over the whole area. They are of 
course difficult to detect in proportion as the corneal 
tissue itself is hazy. 

The term heratitie pundaia is used to express this 
accumulation of dots on the back of the cornea ; and 

by some authors is allowed 
to include also allied cases 
in which small spots with 
hazy outlines are seen in 
the cornea proper. Keratitis 
punctata is, almost without 
Fig, 49.— Keratitis exception, secondary to some 
punctata. disease of the cornea, iris, or 

choroid and vitreous. But a 
few cases are seen, chiefly in young adults, where the 
corneal dots form the principal, if not the sole, visible 
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change ; the uumber o£ these cases diminishes^ how- 
ever, in proportion to the care with which other 
lesions are sought (p. 129). 

It is now and then difficult to say whether the 
iritis or keratitis in a mixed case has been the initial 
change ; but when this doubt arises the cornea has 
generally been the starting-point ; and with care we 
are seldom at a loss to decide whether the case is 
one of syphilitic keratitis with iritis, or of sclerotitis 
with corneal mischief and iritis, or of primary iritis 
with an unusual degree of corneal haze. {8ee 
Chap^. Vni and IX.) 

Slight loss of transparency of the cornea occurs in 
most cases of glaucoma. The earliest change is a 
fine, uniform, steaminess of the epithelium. In very 
severe, acute cases the cornea becomes hazy through- 
out, though not in a high degree. The same haze 
occurs in chronic cases of long standing with great 
increase of tension, but the epithelial '* steaminess" 
often then gives place to a coarser " pitting," with 
little depressions and elevations (vesicles), especially 
on the part which is uncovered by the lids. 

In BupMhalmoa (Hydrophthalmos) the corneal 
changes are often very conspicuous, although not 
essential. In this rare and very peculiar malady 
there is a general and slowly progressive enlarge- 
ment of cornea, anterior part of sclerotic, and iris, 
together with extreme deepening of the anterior 
chamber and slight increase of tension. The cornea 
often becomes hazy or semi-opaque. The disease, 
which may perhaps be looked upon as a congenital or 
infantile form of glaucoma, is either present at birth 
or comes on in early infancy, and usually causes 
blindness. Operative treatment generally fails, but 
eserine is said to be useful. (See Glaucoma.) 

A peculiar and rare form of corneal disease, seen 
in elderly or prematurely senile persons, is the trans- 
verse calcareous filniy an elongated patch of light 
grey opacity, looking when magnified like very fine 
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sand, placed beneath the epithelium, and ratmin'g- 
almost horizontally across the cornea.' It consists of 
minute cryetals, chiefij calcareons. 

Arcns tenHit is caused hj fatty d^eneration of 
the corneal tissue just within its margin (Fig. 50). 
It first appears be- 
neath the upper lid, 
next beneaUi the 
lower, thuB forming' 
twonarrow, white, or 
yellowiah crescents, 
the horns of which 
finally meet at the 
sides of the cornea ; it 
always begins, and 
Fie. GO. — ArcQiwnilii (Canton).- remains moat intense, 
on a line slightly 
within the sclero-comeal junction, and the degenera- 
tion is most marked in the superficial layers of the 
cornea, beneath the anterior elastic lamina ; in other 
words, the change is greatest at the part most in- 
fluenced by the marginal blood-vessels. It is not 
found to interfere with the union of a wound carried 
through it, though the tissue of the arena is often 
very tough and hard. Nevertheless, its occurrence 
chiefly at an advanced age, and its frequent co-exisi>- 
ence with fatty degeneration, both in distant parts 
and in the blood-vessels and muscles of the eyeball, 
mark it as a truly senile change. 

Less regular forms of arcus are seen as the resnlt 
of prolonged or relapsing inflammatloua near the 
corneal border, whether ulcerative or not. It is 
generally ca«y to distinguish such an arcua, because 
the opacity is denser, more patchy, and its outlines 
less regular than in the primary form ; when arcus is 
seen unusually early in lite it is generally of this in- 
flammatory kind, for simple arcus is rare below fortv. 
Opacity of a very characteristic kind is likely 
to follow the use of a lotion containing lead when 
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the surface of the cornea is abraded. An insoluble, 
densely opaque, very white film of lead salts is pre- 
cipitated on, and adheres very firmly to, the ulcerated 
surface ; the spot is sharply defined, and looks like 
white paint. If precipitated on a deep and much 
inflamed ulcer, the layer of tissue to which the film 
adheres is often thrown off, but when there is only a 
superficial abrasion or ulcer, the lead adheres very 
firmly, and can only be scraped off imperfectly. But 
even in the latter cases the film is probably after a time 
thrown off or worn off, if we may judp^e by the fact 
that nearly all the lead opacities which come under 
notice are comparatively new. The practical lesson 
is, never to use a lead lotion for the eye when there 
is any suspicion that the corneal surface is broken. 
Powdered acetate of lead rubbed into the conjimc- 
tiva (a treatment which has been used for granular 
lids), is not, in my experience,* attended by risk of 
corneal opacity, even though there be ulceration; 
the lead is precipitated at once, and adheres for 
weeks to the granular surface. 

The prolonged use of nitrate of silvery whether in 
a weak or strong form, is sometimes followed by a 
dull, brownish-green, permanent discoloration of the 
conjunctiva, and even the cornea may become slightly 
stained. 

• ' Brit, and Porei^ Med.-Chir. Rev.,' Jan., ia75. 
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CHAPTER Vm 

DI8EAS8S OF THE IBIS. 

Iritis. 

Inflammation of the iris may be caused by certain 
specific blood diseases, especially syphilis ; or may be 
the expression of a tendency to relapses of inflamma- 
tion in certain tissues under the iid&uence largely of 
climate and weather — rheumatic iritis ; it often occurs 
in the course of ulcers, and of wounds and other in- 
juries, of the cornea ; also with diffuse keratitis and 
sclerotitis. Iritis also forms a very important part 
of the remarkable and serious disease known a» 
sympathetic ophthalmitis. 

Acute iritis, from whatever cause, is shown by » 
change in the colour of the iris, by indistinctness or 
"muddiness" of its texture, by diminution of its 
mobility, and by the formation of adhesions {posterior 
synechia) between its posterior (uveal) surface and the 
capsule of the lens ; there is, besides, in most cases, a- 
dulness of the whole iris and pupil, caused partly by 
slight corneal changes (p. 110), partly by muddiness 
of the aqueous humour. The eyeball is congested 
and sight is almost always defective. There may, or 
may not be pain, photophobia, and lacrimation. 

The congestion is often nearly confined to a zone,, 
about one twelfth or one eighth of an inch wide, which 
surrounds the cornea, its colour being pink (not raw 
red), the vessels small, radiating, and nearly straight, 
and lying beneath the conjunctiva (ciliary or circnm'- 
corneal congestion. Fig. 23). These are the episcleral 
branches of the anterior ciliary arteries (Fig. 21). 
Quite the same congestion is seen in many other 
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conditions, e. g, corneal ulceration (p. 92) ; whilst on 
the other hand, in some cases of iritis, the snperficial 
(conjunctival) vessels are congested also, especially 
in their anterior divisions, which are chiefly offshoots 
of the ciliary system. We therefore never dii^nose 
iritis from, the character of the congestion alone ; but 
the disease being proved by the other symptoms, 
the Mnd and degree of congestion help ns to judge of 
its severity. 

The altered colour of the iris is explained by its 
congestion, and by the effusion of lymph and serum 
into its substance; a blue or grey iris becomes 
greenish, whilst a rich brown one is but little changed. 
The inflammatory swelling of the iris also accounts 
both for the blurring (muddiness) of its beautifully 
reticulated structure, and for the sluggishness of 
movement, indicating stiffness of its tissue, noticed 
in the early period. After a few days lymph is thrown 
out at one or more spots on its posterior surface, and 
still further hampers its movements by adhering to 
the lens-capsule ; and most cases do not come under 
notice till such synechise have formed. The quantity 
of solid exudation, whether on the hinder surface, or 
into the structure, of the iris, varies much; it is 
usually greatest in syphilitic iritis, when distinct 
nodules of pink, or yellowish, colour are sometimes 
seen projecting &om the front surface. In rare cases 
pus thrown out by the iris into the aqueous, subsides 
and forms hypopyon; a corresponding deposit of 
blood constitutes hyphsema. Firm adhesions to the 
lens-capsule may be present without much evidence 
of exudation into the structure of the iris. Exudative 
changes are usually most abundant at the inner ring 
of the iris, where its capillary vessels are far the 
most numero)i|j^Pig. 61). 

Apparent Jl^o^loration of the iris is, however, 
often due en^p#'(b suspension of blood-corpuscles, 
or inflammatbt^products, in the aqueous humour ; 
sometimes this aK^^d'fluid coagulates into a slightly 
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turbid gelatinoua mass, which almost fills the chamber 
("spongy exudation"). The aqueona Bometimes 
becomes yellow without losing transparency. 

The tension of the eyeball may be a little increased 
in acute iritis ; rarely it ia considerably diminished. 




and in such cases there are generally other peca- 
tiarities. 

The condition of the pupil alone is diagnostic in 
all except very mild or incipient cases of iritis. It 
ia aluggish or quite inactive, and not quite round ; it 
ia also rather smaller than its fellow (supposing the 
iritis to be one-sided), because the surface of the iris 
is increased (and the pupil, therefore, encroached on) 
whenerer its vessels are distended (p. 29). Atro- 
pine causes it to dilate between the synechisa ; the 
synechiffl, being fixed, appear as angular projections 
when the iria on each aide of them nas retracted. If 
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Hiere be only one adhesion it will merely notch the 
pnpil at one spot ; if the adhesions be numerous the 
pupil will be crenated or irregular (Fig. 52). If the 
whole pupillary ring, 
or still more, if the 
entire posterior sur- 
&ice, of the iris be ad- 
herent, scarcely any 
dilatation will be ef- 
fected; the former con- 
dition is called annular 
circular synechia, 




or 



and its result is " ex- 
clusion " of the jmpU ; 
the latter is known as 
total poBterior synechia. 



Fio. 62.— Iritic adhesions (poBte- 
rior synechiffi) causing iiregu- 
larity of pupil. (Wecker and 
Jaeger.) 



If the synechisB are new and 
the lymph soft the repeated use of atropine will 
cause them to give way, and the pupil will become 
round; but even then some of the uveal pigment, 
which is easily separable from the posterior surface 
6f the iris, often remains behind, glued to the lens- 
capsule by a little lymph (Fig. 63). The presence 
of one or more such spots of brown 
pigment on the capsule is always 
conclusive proof of present or of 
past iritis. The pupillary area 
itself in severe iritis is often 
filled by greyish or yellowish 
lymph, which spreads over it from 
the iris. The iris may be in- 
flamed without any lymph being 
effused from its hinder surface, 
and then the pupil, though sluggish, acting imper- 
fectly to atropine, and never dilating widely, will 
present no posterior synechise nor any adhesion of 
pigment-spots to the lens, but it will always be dis- 
coloured (serous iritis) ; iritis of this kind often 
occurs with ulceration of the cornea. When exudar 
tion into the pupil becomes organised, a dense white 




Pio. 53.— Spots of 
pigment and lymph 
at seat of former 
iritic adhesions. 
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membrane or a delicate film, often, however, present- 
ing one or more little clear holes, is formed oyer the 
pupil (" oedusion " of the pupil). 

Fain referred to the eyeball and to the parts sup- 
plied bj the first, and sometimes by the second, divi- 
sion of the fifth nerve, commonly occurs in iritis, 
especially in the early period of the attack. It is a 
very variable symptom, and gives no clue to the 
amount of structural change, being sometimes quite 
an insignificant feature in a case where much lymph 
is thrown out. The pain is seldom constant, but 
comes on at intervals, is often worst at night, and is 
described as shooting, throbbing, or aching. It is 
commonly referred to the temple or forehead, as well 
as to the eyeball ; sometimes also to the side of the 
nose and to the upper teeth. Photophobia and 
watering are generally proportionate to liie pain. 

The duration of acute iritis varies from a few days 
when mild to many weeks when severe. The defect 
of sight is proportionate to the haziness of the cornea, 
aqueous, and pupillary space, but in some cases is in- 
creased by changes in the vitreous. Iritis sometimes 
sets in very gradually, causing no marked congestion 
or pain, but slowly giving rise to the formation of 
tough adhesions, and often- to the growth of a thin 
membrane over the pupillary area ; in some of these 
the iris becomes thickened and tough, and its large 
vessels undergo much dilatation, whilst in others 
keratitis punctata occurs (see Cyclitis, p. 129 ; 
Diseases of Cornea, p. 110 ; and Sympathetic Oph- 
thalmitis, p. 133). 

Besulte of iritis. — Such of the results as are per- 
manent need separate notice. Reference has been 
made to the adhesions, which are often permanent, 
and to the spots of uveal pigment on the lens-capsule, 
which are always so. Either of these conditions tells 
a tale of past iritis which is often a valuable aid to 
diagnosis. A blue iris which has undergone severe 
infiAmmation may remain greenish. 
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When tbe pnpil is " excluded " or " occluded," ttie 
remainder of the iria being free, fiuid collects in the 
posterior aqaeons chamber, and hj 
bulging the iris forwards, and di- 
miniflhing the depth of the anterior 
chamber, except at its centre, gives 
the pupil a, funnel-like appearance ; 
if the bulging be partial, or be di- 
vided by baudsof tough membrane, 
the iriB looks cystic. Secondary 
glaucoma is likely to follow, and tbe 
tension of the globe should, there- 
fore, be carefully noted whenever 
this bulging is present. " Total 
posterior synechia" always shows a 
severe, thongh often a chronic, 
intis; it is often accompanied by 
deep-seated disease, and followed Fia. 61. 
by opacity of the lens (secondary 
cataract), and in some cases ulti- 
mately the lens becomes absorbed. 
Belapses of iritis are believed to be 
induced by the presence of synechiie, 
eveo when there is no protrusion of 
t^e iris by fluid; but their iQflu- 

- . I '^ 1 ■ . . I -r I I - rant lo cae leiu- 

ence in this direction has, I beheve, c»pgnie (eicla- 
been much overrated. boh ot pupU). 

It miuti however, be observed tbat there it lUll much diffet- 
enee ot opinion on the poiot last referred to. The iritia of 
■yphilU ii stilt held by some to be very liabla to recor, and to 
be bjr no meani tiniited to tbe aecoDOBrf sti^ej and we still 
often hear it stated that iritic adhesions, by preventing free 
movement of the iris, operate as sources of irritation, and thus 
predispose to rolapte. I have seldom succeeded in getting a 
history of recent syphilis in cases of recurring iritii, nhilsC 
in a Qamber of cases of old iritis with the hiitory of in- 
OammatioD daring secondary syphilis years before, I have 
scarcely fonnd one with welk-marked history of relapses. Lastly, 
I bava several tJDies seen aevere relapses in rheamatic cases after 
J bad been performed as a preventive. All the evi- 
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. show 

bulgiDg of iris 
by collection of 
aqueous humoor 

behind it, when 
thepupillarjbor- 
der of the iris Is 
completd; adhe- 
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denoe neemB to me to favoiir the view that recurrences of iritis 
depend, as a role, upon the constitutional cause of the disease. 

The following are the most important points as to 
the causes of iritis, and the chief clinical differences 
between the several forms. 

Oonstihttional eoMses. — Syphdlis, — The iritis is 
acute; it shows a great tendency to effusion of 
lymph and formation of vascular nodules (plastic 
iritis), and the nodules, when very large, may even 
suppurate ; it is symmetrical in a large proportion,, 
probably at least two thirds, of the cases. But 
asymmetry and absence of lymph-nodules, are com- 
mon. It occurs only in secondary syphilis (either 
acquired or inherited), and seldom relapses. It is 
to be carefully distinguished from the iritis which 
often complicates syphilitic keratitis (p. 105). 

Bhewmatism is the cause of most cases of relapsing 
unsymmetrical iritis ; there is but little tendency to 
effasion of lymph, and nodules are never formed, but 
there is occasionally fluid hypopyon (pp. 97 and 115) ^ 
the congestion and pain are often more severe than 
in syphilitic iritis. A single attack is rarely symme* 
trical, though both eyes cgmmonly suffer by turns. 
It relapses at intervals of months or years. Even 
repeated attacks sometimes result in but little 
damage to sight. Oaut is apparently a cause of 
some cases of both acute, and insidious chronic, iritis. 
It is perhaps doubtful whether the gout or the 
chronic rheumatism from which the same patients 
sometimes suffer is the cause of the iritis. In its 
tendency to relapse, and to affect only one eye at a 
time, gouty resembles rheumatic iritis. The children 
of gouty parents are occasionally liable to a very 
insidious and destructive form of chronic iritis, with 
disease of the vitreous, keratitis punctata and glau- 
coma (p. 130) (see also Chap. XXIII). 

Chronic iritis (j>lasiic irido- choroiditis), (see also p, 
129). — In a few cases symmetrical iritis, of a chronic,, 
progressive and destructive character, is compli- 
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cated with choroiditis, disease of yitreous and 
secondary cataract. These cases, for which it is at 
present impossible to assign anj cause, either general 
or local, are chiefly seen in young adults, and, I 
think, of tenest in women. 

SymjKKthetic iritis, — See Sympathetic Ophthalmitis. 

Local causes, — Injtmes. — Perforating wounds of 
the eyeball, particularly if irregular, contused, and 
complicated with wound of the lens, are often fol- 
lowed by iritis. Perforating wounds are more likely 
to be followed by iritis in old than in young persons. 
If the corneal wound suppurate, or become much 
infiltrated, the iritis is likely to be suppurative, and 
the inflammation to spread to the ciliary processes- 
and cause destructive panophthalmitis. Iritis may 
follow a wound of the lens-capsule without wound 
of the iris, and with only a mere puncture of the- 
comea. Examples of traumatic iritis from these 
several causes are seen after the various operations 
for catajact. The iritis (or more correctly irido- 
capsulitis) following extraction of Senile cataract is 
often prolonged, attended by chemosis, much con- 
gestion, and the formation of tough membrane 
behind the iris (see "Cataract"). — Iritis may alsa 
follow superficial wounds and abrasions of the cornea, 
or direct blows on the eye ; but it is of great im- 
portance whenever the question of injury comes in, 
to ascertain whether or not there has been a perfor- 
ating wound. Iritis often accompanies ulcers and 
other inflammations of the cornea especially when 
deep, or complicated with hypopyon, or occurring in 
elderly persons. Iritis may be secondary to deep- 
seated disease or tumour in the eye. 

Treatment. — (1.) In every case where iritis is pre- 
sent atropine is to be used often and continuously, 
in order to break down adhesions which have formed,, 
and to allow any lymph subsequently formed to be 
deposited outside the ordinary area of the pupil» 
A strong solution (four grains of sulphate of atro- 
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pine to one ounce of distilled water) is to be dropped 
into the conjunctival sac every hour in the early 
period. Even if the synechisd are, when first seen, 
already so tqugh that the atropine has no effect on 
them, it may prevent the formation of new ones on 
the same circle. Atropine also greatly relieves pain 
in iritis, and lessens the congestion, and through 
these means it no doubt helps materially to arrest 
exudation. Mild acute iritis may sometimes be 
cured by atropine alone. 

(2.) If there be severe pain with much congestion, 
three or four leeches should be applied to the 
temple, to the malar eminence, or to the side of the 
nose. They may be repeated daily, in the same or 
smaller numbers, with advantage for several days, if 
necessary ; or after one leeching repeated blistering 
may be substituted. Some surgeons use, opiates 
instead of, or in addition to, leeches. Leeches occa- 
sionally increase the pain. — Severe pain in iritis can 
nearly always be quickly relieved by artificial heat ; 
either fomentations or dry heat, as hot as can be 
borne, to the eyelids. To apply dry heat, take a 
piece of cotton wool the size of two fists, hold it to 
the fire, or against a tin pot full of hoUing water, 
till quite hot, and apply it to the lids ; have another 
piece ready and change as soon as the first gets 
cool ; continue this for twenty minutes or more, and 
repeat it several times a day.* Paracentesis of the 
anterior chamber should be resorted to in severe 
iritis if the aqueous tumour remain turbid after a 
few days of other treatment ; the wound is to be re- 
opened daily until there is marked improvement. 

(3.) Best of the eyes is very imporl^t. Many an 
attack is lengthened out, and many a relapse after 
partial cure is brought on, by the patient continuing 
at, or returning too soon to, work. It is not in most 
cases necessary to remain in a perfectly dark room ; 

* I owe my knowledge of the value of dry heat, so applied, 
to Mr. Liebreich. 
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to wear a shade in a room with the blinds down 
is generally enough, provided that no attempt be 
made to use the eyes. Work should not be re- 
sumed till at least a week after all congestion has 
gone off. 

(4.) Cold draughts of air on the eye and all causes 
of " catching cold " are to be very carefully avoided, 
by keeping the eye warmly tied up with a large pad 
of cotton wool. 

(5.) The cause of the disease is to be treated, and 
into this careful inquiry should always be made. If 
the iritis be syphilitic, treatment for secondary sy- 
philis is proper, mercury being given just short of 
salivation for several months, even though all the 
active eye symptoms quickly pass off. The rheu- 
matic and gouty varieties are less definitely under 
the influence of internal remedies ; iodide of potas- 
sium, alkalies, colchicum, salicylate of soda, and 
turpentine, each have their advocates ; when the pain 
is severe tincture of aconite is sometimes markedly 
useful ; mercury is seldom needed, but in protracted 
and severe cases it may be given with advantage. It 
is sometimes advisable to combine quinine or iron 
with the mercury in syjphilis, or to give them in addi- 
tion to other remedies m rheumatic cases. 

(6.) As a rule no stimulants are to be allowed, and 
the bowels should be kept well open. 

(7.) Iridectomy is needed for cases of severe iritis 
where judicious local and internal treatment have 
been carefully tried for some weeks without marked 
relief to the symptoms, and whether or not there be 
increased tension. It is chiefly in cases of constitu- 
tional origin, either syphilitic or rheumatic, and in 
the iritis accompanying ulcers of the cornea, that 
iridectomy is useful ; it is not admissible in] sympa- 
thetic iritis, nor in iritis after cataract extraction. — 
In reference to iridectomy it is to be borne in mind 
that unless necessary it is injurious, by producing 
an enlarged and irregpilar pupil through which, for 
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optical reasons (p. 5), the patient will often not see so 
well as through the natural pupil, even though this be 
partially obstructed. The effect of the operation in 
abating the inflammation is occasionaUj very marked^ 
but in order to be sure that the effect is due to the 
operation we must have first tried fairly the other 
means of cure. In regard to all methods of local 
treatment we must bear in mind that acute iritis 
occurs in all degrees of severity, and that the 
mildest cases often need only atropine and rest. 

Traumatic iritU, in a very early stage, is best com- 
bated by atropine, continuous cold, obtained by lay- 
ing upon the closed eyelids pieces of lint wetted in 
iced water and changed every few minutes ; and by 
leeches. Cold ia not to he used to any other form of 
iritis. 

Congenital irideremia(&hseiice of iris) is occasionally 
seen, and is often associated with other congenital 
defects of the eye. 

Cohhoma of the iria (congenital cleft in the iris) 
gives the effect of a very regularly made iridectomy. 
It is always downwards or slightly down-in, and 
usuaUy, but not always, symmetrical. There are 
many varieties in degree, and sometimes there is 
nothing more than a sort of line or seam in the iris. 
It often occurs without coloboma of the choroid. 

Persistent remains of the piwiUary m,embrane have 
sometimes to be distinguished from iritic adhesions. 
They form thin shreds or loops of tissue, in colour 
resembling the iris, to the anHmor surface of which, 
close to its pupillary border, they are attached. 
They are longer and slenderer than posterior syne- 
chisB, and are not attached to the lens-capsule.* I 
have once seen well-marked remains of this mem- 
brane complicated with equallv unequivocal iritic 
adhesions, in a case of acute iritis. 

* When remains of pupillary membrane are complicated with 
old iritic adhesions in children, there has probably been intra- 
uterine iritis. 
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CHAPTER IX 

DISEASES OF THE CILIABY BEGION. 

This chapter is intended to include cases in whicli 
the ciliary body itself, or the corresponding port of 
the sclerotic, or the episcleral tissue, is the sole seat, 
or at least the headquarters, of inflammation. From 
the abundance of vessels and nerves in the ciliary 
body, and the importance of its nutritive relations to 
the surrounding parts, we find that many of the 
morbid processes of the ciliary region show a strong 
tendency to spread, according to their precise position 
and depth, to the cornea, iris, or vitreous, and by 
influencing the nutrition of the lens to cause secon- 
dary cataract. Although alike on pathological and 
clinical grounds it is necessaiy to subdivide the class 
into groups, we may observe that the various diseases 
of this part show a general agreement in some of 
their more important characters; thus all of them 
are protracted and liable to relapse, and in all there 
is a marked tendency to patchiness, the morbid pro- 
cess being most intense in certain spots of the ciliary 
zone, or even occurring in quite discrete patches. Ix 
is convenient to make three principal clinical groups, 
the differences between which are accounted for to a 
great extent by the depth of the tissue chiefly im- 
plicated. The most superficial may be taken first. 

(1.) JSpisderitia (more correctly SclerUia) is the 
name given to one or more large patches of conges- 
tion, with some elevation of the conjunctiva from 
thickening of the subjacent tissues, in the ciliary 
region. The congestion generally affects the conjun c- 
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tival as well as the deeper vessels, and the yellowish 
colour of the exudation tones the bright blood- 
red down to a more or less rusty tinge, which is espe- 
cially striking at the centre of the patch, where the 
thickening is greatest. The latter varies in amount, 
but seldom causes more than a low, widely spread 
mound of swelling. 

Episcleritis is a rather rare disease. It occurs 
chiefly on the exposed parts of the ciliary region, and 
especially near the outer canthus ; but the patches 
may occur at any part of the circle, and exceptionally 
the inflammation is diffused over a much wider area 
than the ciliary zone, extending far back, out of view. 
The iris is often a little discoloured and the pupil 
sluggish, but actual iritis is the exception. There is 
often much aching pain. The disease is subacute, 
reaching its acme in not less than two or three weeks, 
and requiring a much longer time before absorption 
is complete. Fresh patches are apt to spring up 
while old ones are declining, and so the disease may 
last for months ; indeed, relapses at intervals and 
in fresh spots are the rule. It usually affects only 
one eye at a time, but both often suffer sooner or later. 
After the congestion and thickening have disappeared 
a patch of the underlying sclerotic, of rather smaller 
size, is generally seen to be dusky as if stained ; it 
is doubtful whether such patches represent thinning 
of the sclerotic from atrophy, or only staining ; it is 
but seldom that they show any tendency to bulge aa 
if thinned. 

In rare cases the exudation is much more abundant, 
and a large hemispherical swelling is formed, which 
may even contain pus ; such cases pass by gradations 
into conjunctival phlyctenulsd, and are generally seen 
in children (compare p. 95). 

Episcleritis is seldom seen except in adults, and is 
commoner in men than women. Inquiry often shows 
that the sufferer is, either from occupation or 
temperament, particularly liable to be affected by 
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exposure to cold or by changes of temperature. Some 
of the patients are rheumatic, some gouty. Similar 
patches, but of a brownish, rather translucent ap- 
pearance, are occasionallj caused by tertiary syphilis,, 
acquired or inherited (" gttmmatoiis acleritia "). 

In the treatment, protection by a warm bandage^ 
rest,the yellow ointment (Fig. 11), the use of repeated 
blisters, and local stimulation of the swelling, are 
generally the most efficacious. Atropine is very use- 
ful in allja.ying pain. Internal remedies seldom seem 
te exert much influence, except in syphilitic cases. 
Salicylate of soda has been highly spoken of by 
some. 

Lately systematic kneading of the eye through the 
closed lids ('' massage "), and also scraping away the 
exudation with a sharp spoon, after turning back the 
conjunctiva, have been highly spoken of, and are cer- 
tainly worth trial. 

(2.) Sclero-heratUia and aclero-iriiis ("scrofulous, 
sclerotitis," " anterior choroiditis"). — ^A more deeply- 
seated, very persistent, or relapsing, subacute inflam- 
mation, characterised by, congestion of a violet tint 
(deep scleral congestion, p. 27, 2), abruptly limited 
te the ciliary zone, and affecting some parts of the 
zone more than others (tendency te patehiness). 
Early in the case there is a slight degree of bulging^ 
of the affected part, due partly to thickening ; whilst 
patehes of cloudy opacity, which may or may not 
ulcerate, appear in the cornea close to its margin. 
Iritis generally occurs later. Pain and photophobior 
are often severe. After a varying interval, always 
weeks, more often months, the symptems recede. 
At the focus of greatest congestion, or it may be 
around the entire zone, the sclerotic is left of a 
dusky colour, sometimes interspersed with little yel- 
lowish patehes, and permanent haziness of the most 
affected parts of the cornea remains. The disease 
is almost certain to relapse sooner or later ; or a suc- 
cession of fresh inflammatory foci follow each other 
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without any inteirala of real recovery, the whole pro- 
ixaa extending over months or years. After each 
attack more haze of cornea and fresh iritic adhesioDB . 
are left. The sclerotic, in bad caaes of some years' 
standing, becomes much stained, and bulges de- 
cidedly (ciliary or anterior staphyloma), and the 
cornea becomes both opaque and altered in curre ; 
the eye is then useless, though but geldom liable to 
further active symptoma. 

The characteristic appearance of an eye which has 
been moderately affected is the dusky colour of the 
sderotic and the irre- 
gular, patchy opacities 
in the cornea (Fig. 65) , 
which are often con- 
tiuaoQS with the scle- 
rotic. The disease does 
not occur in children, 
nor does it beg:in late 
in life; most of the 
patients are young or 
middle-aged adults, 
and, unlike the former 
variety, most are wo- 
men. It is not associated with any special diathesis 
or dyacrasia, but generally goes along with a feeble 
circiUation and liability to " catch cold ;" in some 
cases there is a definite family history of scrofula or 
of phthisis. Predisposed persons are more likely to 
suffer in cold weather, or Mter change to a colder or 
damper climate, or after any cause of exhaustion, 
such aa Buckling. 

Treatmoit is at best but palliative. Local stimula- 
tion by yellow ointment or calomel is very uaeful in 
some cases, particularly in those which verge towards 
the phlyctenular type. In the early stages, especially 
when the congestion is very violrait and altogether 
Bubconjunctival, atropine often gives relief, and it ia, 
of course, uaeful for the iritis. Repeated bliatering 
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is also to be tried, tliough not all cases are benefited 
bj it. I have not seen mucb benefit from setons. 
Warm, dry applications to the lids are, as a rule, 
better than cold. Mercury, in small and long-con- 
tinued doses, is certainly valuable when the patient 
is not ansemic and feeble, but it is to be combined 
with cod-liver oil and iron. Protection from cold and 
bright light by " goggles" is a very important mea- 
sure, both during the attacks and in the intervals 
between them. There is no rule as to symmetry; 
both eyes often suffer sooner or later, but sometimes 
one escapes whilst the other is attacked repeatedly. 
Transition forms occur between this disease and 
episcleritis. 

(3.) OycUtis with disease of vitreous and keratitis 
punctata (chronic serous irido-choroiditis) . — A small 
but important series of cases, in which there is con- 
gestion, as in mUd iritis, and dulness of sight, but 
usually no pain or photophobia. Flocculi are found 
in the anterior part of the vitreous, or numerous 
small dots of deposit are seen on the posterior sur- 
face of the cornea (keratitis punctata, Fig. 49) ; the 
anterior chamber is often too deep, and insidious 
iritis usually follows. Patches of recent choroiditis 
(p. 170) are often to be seen at the fundus. Per- 
sistence and liability to relapse are features as 
marked here as in the other members of the cyclitic 
group. The tension is often slightly augmented 
at the beginning, and the eye sometimes passes into 
a permanent state of chronic glaucoma from blocking 
of the ligamentum pectinatum with cells, without the 
intervention of plastic iritis {see Glaucoma) ; but 
usually the final condition depends on the extent of 
the iritic adhesions, for when the synechise are nume- 
rous and tough, and the iris is much altered in struc- 
ture, or the pupil blocked by iritic membrane, second- 
ary glaucoma is likely to arise from imprisonment of 
fluid behind the iris (Fig. 64). When seen quite 
early the diagnosis will probably be " serous iritis" 
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or '' ciliary congestion," unless the eye be carefally 
examined ; for the pupil is generally tree in all parts, 
or shows, at most, one or two adhesions after atropine 
has been used. In a few cases the punctate deposits 
on the back of the cornea constitute almost the only 
objective change (simple keratitis punctata), but 
these are very rare (p. 110) (compare Chronic Iritis, 
p. 120). 

The cases occur in adolescents or young adults, 
and the disease is always sooner or later symmetrical. 
Many mild cases recover perfectly, and in most others 
the nnal result is satisfactory. In respect to cause, 
there is strong reason to believe that many of these 
cases are the result of gout in a previous generation, 
the patient himself never having had the disease 
(Hutchinson). The disease seems often to be excited 
in predisposed persons by prolonged overwork or 
anxiety, combined with underfeeding, or defective 
assimilation ; the patients often describe themselves 
as delicate ; some are phthisical. On the other hand, 
in some of the worst cases, leading to secondary cat- 
aract and ultimately to shrinking of the eyes (p. 120),. 
the patient appears to be, from first to last, in good 
health, and free from any ascertainable morbid 
diathesis. 

In the iveaiment prolonged rest of the eyes i» 
important. Atropine is usually necessary, but if 
there be increase of tension its effect must be care- 
fully watched, and in cases where there are no iritic 
adhesions, eserine may have to be substituted. If 
the increase of tension keeps up, and seems to bo 
damaging the sight, iridectomy is necessary. Small 
doses of iodide of potassium and mercury appear to 
be useful in the earlier stages, given with proper pre- 
cautions, and accompanied by iron and cod-Hver oil. 
Change of climate would probably often be very bene- 
ficial. In the worst cases, where the changes aro 
like those resulting from sympathetic ophthalmitis,, 
no treatment seems to have any effect. 
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Cases of acute inflammation are occasionally seen 
in whicli most of the symptoms resemble those of 
acute iritis, but with the iris so little affected, that it 
is evidently not the headquarters of the morbid 
action. The tension may be much reduced, whUst 
repeated and rapid variations, both in sight and 
objective symptoms, occur. The term '' idiopathic 
phthisis huUn*' has been applied to some of these. 
Again, some cases of syphilitic inflammation, which 
are classed as syphilitic '^ iritis," might more cor- 
rectly be called " cyclitis." In some cases of heredito- 
syphilitic keratitis there is much cy clitic complication 
(p. 108), and these are always difficult to treat. 

Plastic inflammation of the ciliary body, following 
injury (traumatic iritis or iridocyclitis), is the usual 
starting-point of the changes which set up sympa- 
thetic inflammation of the fellow eye; the tension 
is often lowered, and the symptoms subacute. The 
onset of purulent travmoMc cyclitis {panophthalmitis) 
is signalised by congestion, pain, chemosis, and swel- 
ling of lids. The inflammation quickly spreads to the 
fibrous capsule of Tenon and the muscles, the eye 
becoming glued to the surrounding parts, protruded 
and fixed. If the lens be transparent a yellow or 
greenish reflection is, after a few days, sometimes 
seen behind it, indicating the presence of pus in 
the vitreous humour; but usually the cornea and 
aqueous are too turbid, even should the lens be 
clear, to allow deep inspection. 

SYMPATHETIC IRRITATION AND SYMPATHETIC 

OPHTHALMITIS. 

Certain morbid changes^ in one eye may set up 
either functional disturbance or destructive inflamr- 
mation in its fellow. The term sympathetic irritation 
is given to the former, and sympathetic ophthalmitis 
(or ophthalmia) to the latter. Though these conditions 
may be combined, they more often occur separately, 
and it is very important to distinguish between them. 
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Althougli at present tbe exaxst nature of the changes 
which precede sympathetic inflammation is unknown, 
and their path has not been fuUj traced out, we 
are sure (1) that the changes start from the region 
most richly supplied by branches of the ciliary 
nerves (composed of fibres from the fifth, sympa- 
thetic, and third), viz. the ciliary body and iris ; (2) 
that their first effects are generally seen in the same 
part of the aymjoathising eye; (3) that the exciting 
eye has nearly always been wounded, and in its 
anterior part ; and that decided plastic inflammation 
of its uveal tract is always present ; (4) that inflam- 
matory changes have in some cases been found in 
the ciliary nerves and optic nerve of the exciting eye. 

The morbid influence has of late years been gene- 
rally believed to pass along the ciliary nerves ; but 
the earlier hypothesis of transmission along the optic 
nerve has recently been revived, and, further, the 
blood-vessels, lymphatics, and even the blood itself, 
are at the present time claimed by different authors 
as probable channels. The histology of the subject 
has not yet been fully worked out by the most 
modern methods. 

In almost every case sympathetic inflammation is 
set up by a perforating wound, either accidental or 
operative, in the ciliary region of the other eye, i.e. 
within a zone, nearly a quarter of an inch wide, sur- 
rounding the cornea. The risk attending a wound 
in this "dangerous zone " is increased if it be lace- 
rated, or heal slowly, or if the iris or ciliary body be 
engaged between the lips of the sclerotic, or if the 
eye contain a foreign body ; under all conditions, 
indeed, which make the occurrence of plastic or pu- 
rulent irido-cyclitis probable. Sympathetic inflam- 
mation may also be set up by a foreign body lodged 
in the eye, whether the wound be in the ciliary 
region or not ; by an eye containing a tumour, though 
probably not unless the eye has been operated upon ; 
by a purely corneal wound, or a perforating ulcer, if 
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complicated by adhesion of the iris, with dragging on 
the ciliary body. 

Symptoms in the Exciting eye. — The exciting eye, 
when it is causing sympathetic irritation, generally 
shows ciliary congestion and photophobia, and often 
suffers neuralgic pain. In an eye which is causing 
sympathetic inflammation, iritis, often with lowered 
tension, is always present; but the iritis is often 
painless and without noticeable congestion, and thus 
may easily be overlooked ; it is especially important 
to remember that the exciting eye, though its sight 
is always damaged, need not be blind, and that 
uhder certain circumstances, it may in the end be 
the better eye of the two. 

Symptoms in the Sympathising eye. — a. Sympathetic 
Irritation, — The eye is, in common speech, " weak " 
or " irritable." It is intolerant of light, and easily 
flushes and waters if exposed to bright light or if 
much used ; the accommodation is weakened or irri- 
table, so that continued vision for near objects is 
painful or evefi impossible, and the ciliary muscle 
seems liable to give way suddenly for a short time, 
the patient complaining that near objects now and 
then suddenly become misty for a while. Neuralgic 
pains, referred to the eye and side of the head, are 
also common. Temporary darkening of sight, in- 
dicating suspension of retinal function, and more 
lasting defect of sight without ophthalmoscopic 
changes, are spoken of as occurring in certain cases. 
Such attacks may occur again and again in varying 
severity, lasting for days or weeks, and Anally ceasing 
without ever passing on to structural change. Sym- 
pathetic irritation is always, and as a rule promptly, 
cured by removal of the exciting eye ; but occasion- 
ally the symptoms persist for some time afterwards. 

h. Sympathetic Inflammation {Ophthalmitis), — The 
disease may arise out of an attack of '' irritation," 
but much more commonly it sets in without any such 
warning. It may be acute and severe, or so insidious 
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as to escape the notice of tlie patient until well 
advanced. It is in all cases a prolonged and a relaps- 
ing disease ; wlien once started it is self-maintaining, 
and its course usually extends over many months, 
or even a year or two. In mild cases a good recovery 
eventually takes place, but in a large majority the eye 
becomes blind. The disease ususdly takes the form 
of a plastic irido-cyclitis or irido-choroiditis, with 
exudation from the entire posterior surface of the 
iris, leading to total posterior synechia (p. 117). 
Its chief early peculiarities are a great liabili^ 
to dotted deposits on the back of the cornea 
(p. 110), dusky ciliary congestion with marked 
engorgement of the large vessels which perforate 
the sclerotic in the ciliary region, and thickening 
and muddiness of the iris, causing shallowness 
of the anterior chamber; if the pupil allows of 
ophthalmoscopic examination we shall find the 
vitreous clouded by floating opacities, and there is 
often neuro-retinitis. In acute and severe cases the 
congestion is intense, there is severe pain, photo- 
phobia, and tenderness on pressure, and the iris, 
besides being thick, is changed in colour to a peculiar 
buff or yellowish brown, and shows numerous en- 
larged blood-vessels. Attacks of intense neuralgia 
of the fifth nerve characterise some cases. In cases 
of 9.11 degrees, the tension is often increased, the eye 
becoming decidedly glaucomatous for a longer or 
shorter time. Many dotted opacities appear in the 
lens, which afterwards becomes completely catarao- 
tous and in some cases is finally quite absorbed. In 
the worst cases the eye finally shrinks, but in many 
it remains glaucomatous with total posterior syne- 
chia corneal haze and more or less ciliary staphy- 
loma. In the mildest cases (the so-called " serous '' 
form), the disease never goes beyond a chronic iritis 
with punctate keratitis, disease of the vitreous, and 
sometimes (perhaps usually) neuro-retinitis. 

Sympathetic ophthalmitis generally begins about 
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two or three months after the injury to the exciting 
eye ; very seldom sooner than three weeks, i,e, not 
untU time has elapsed for well-marked inflammatory 
changes to occur at the seat of injury. On the other 
hand, the disease may set in at any length of time, 
even many years, after the injury or other disease of 
the exciting eye, particularly if the latter contain a 
foreign body. It occurs at all ages, but children are 
considered to be more liable than adults. Distinct 
inflammatory changes are always present in the 
exciting eye, but, as already stated, these may be 
manifested by but very slight subjective symptoms. 
When carefully observed, these changes are found to 
precede by some days, if not longer, the onset of 
structural disease in the sympathising eye, the mor- 
bid process apparently taking some time to travel 
from one eye to the other. 

7}recUment. — By far the most important measure 
refers to prevention. When once sympathetic in- 
flammation has b^un we can do little to modify its 
course. The clear recognition of this fact leads us 
to advise the excision of every eye which is at the 
same time useless and liable to cause sympathetic 
mischief, i,e. of all eyes which are blind from injury 
or disease of the anterior segment of the globe ; and 
to give this advice most urgently when the blind eye 
is already tender or irritable, or is liable to become 
so, when it has been lost by wound, and when it is 
probable that it may contain a foreign body. Any 
lost eye in which there are signs of past iritis, even 
if there be no history of injury, is best removed, 
especially if shrunken. But much judgment is 
needed if the damaged eye, though irri^ble and 
likely to cause mischief, still retains more or less 
sight. Every attention must then be paid to the 
exact position of the woimd, the evidence as to its 
depth, the evidence of hsemorrhage, and especially to 
the condition of the lens, and to the presence of the 
yellowish haziness behind the lens, which indicates 
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lymph or pus in the vitreous (p. 131). The date of 
the injury and the condition of the wound, whether 
healed by immediate union, or with scarring, pucker- 
ing or flattening, are very important points. IrrUatioii 
of the fellow eye may set in a few days after the 
injury ; but since inflamnuUion very seldom begins 
sooner than two or three weeks, we may, if we see the 
case early, watch it for a little time. Complete and 
prolonged rest in a darkened room is a very important 
element in the prevention of sympathetic irritation 
and inflammation, and should always be insisted on 
when we are trying to save an injured eye (compare 
p. 122) . In rare cases sympathetic inflammation sets 
in after the removal of the exciting eye, even after an 
interval of several weeks, a contingency which em-, 
phasises the importance of excising every condemned 
eye at the earliest possible moment. 

When sympathetic ophthalmitis has set in we can 
do comparatively little. 

A. The exciting eye, if quite blind or so seriously- 
damaged as to be for practical purposes certainly 
useless, is to be excised at once, though the evidence 
of benefit from this course is slender. But it is not 
to be removed if there is reason to hope for restora- 
tion of useful sight in it; if there be simply a 
moderate degree of subacute irido-cyclitis with or 
without traumatic cataract, and with sight propor- 
tionate to the state of the lens, the eye is to be care- 
fully treated, since it may very probably in the end 
be the better of the two (p. 133). 

B. I%e sympathising eye. The important measures 
are (1) atropine, used very often, as for acute iritis ; 
(2) absolute rest and exclusion of light by residence 
in a dark room and with a black bandage over the 
eyes; (3) repeated leeching if the symptoms are 
severe, or counter-irritation by blisters or by a seton 
in chronic cases. (4) Mercury is believed by some 
to be beneficial. Quinine is sometimes given. (5) 
No operation is permissible whilst the disease is still 
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active, since iridectomy, performed wliilst there are 
active symptoms, is followed by closure of the gap 
with fresh lymph. Operations in severe cases which 
have become quiet are seldom of use, the eye being 
generally then past recovery. 

The prognosis is, as will be gathered, very grave ; 
even in the mildest cases, when seen quite early, we 
must be very cautious, for the disease often slowly 
progresses for many months. 
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CHAPTEE X 

INJUSIBB OF THE EYEBALL. 

A CLBAB distinction is to be made between contu- 
sion and concussion injuries, and wounds of the 
eyeball. 

(1.) Contusion and concussion injuries, — Bupture 
'Of the eyeball is commonly the result of seyere direct 
blows. The rent is nearly always in the sclerotic, 
either a little behind, or dose to the corneal margin, 
with which it is concentric ; the cornea itself is but 
seldom rent by a blow. The rupture is usually 
large, involves all the tunics, and is followed by im- 
mediate hesmorrhage between the retina and choroid, 
and into the vitreous and anterior chambers ; often 
the lens and of some of the vitreous escape ; sight 
is usually reduced to perception of light or of large 
-objects. The conjunctiva, however, often escapes 
untom, and in such a case if the lens pass through 
the rent in the sclerotic, it will be held down by the 
•conjunctiva, and form a prominent, rounded, trans- 
lucent swelling over the rupture. The diagnosis of 
rupture is generally easy, even if the rent be more or 
less concealed. The eyeball often shrinks ; but occa- 
sionally it recovers with useful vision. Immediate 
excision is generally best when the wound is " com- 
pound;" but if the conjunctiva be not torn, and 
occasionally even when it is, we should wait a few 
days until the disappearance of the blood from the 
^Ulterior chamber allows the deeper parts to be seen. 
The treatment is the same as for wounds of the eye 
<p. 143). 

It may here be mentioned that copious hsmor. 
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rhagCy accompanied by severe pain, sometimes occurs 
between the choroid and sclerotic as the result of 
tnidden diminution oE tension, either by an operation, 
such as extraction of cataract or iridectomy, or by a 
glancing wound of the cornea. Eyes in which this 
occurs are for the most part already unsound and 
often glaucomatous. 

Blows often cause internal danuige vnthout rwp' 
iure of the hard coats of the eye. The iris may be 
torn from its ciliary attachment (coredialysia), so 
that two pupils are formed (Fig. 56) or the lens be 
loosened or displaced 
(p. 165) by partial rup- 
ture of its suspensory 
ligament, so that the 
iris, having lost its sup- 
port, will shake about 
with every movement 
(tremuUms irie). Such 
lesions are likely to be 
obscured for a time by 
bleeding into the ante- 
rior chamber and into 
the vitreous. The lens 

often becomesopaqueafterwards (p. 157). Detachment 
of the retina is often found after severe blows, which 
have caused hsemorrhage into the vitreous. — Blows on 
the front of the eye may cause mature of the choroid, or 
hcemorrhage from choroidal or retinal vessels. These 
changes are found at the central part of the fundus, 
often almost exactly at the yellow spot, thus causing 
much damage to sight. The rents in the choroid 
appear, after the blood has cleared up, as lines or 
narrow bands of atrophy bordered by pigment, and 
often slightly curved towards the disc (Fig. 69). 
Hsamorrhages from the choroidal vessels without 
rupture of the choroid, usually leave some residual 
pigment after absorption. — Paralysis of the iris and 
miliary mtiscle, witii partial and often irregular, dila- 




FiG. 56. — Separation of iris fol- 
lowing a blow (after Lawson). 
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tation of the pupil are sometimes the sole resultsr 
of a blow on the eye. The defect of sight can be 
remedied by a convex lens. When uncomplicated 
these symptoms are seldom permanent. (For Trau- 
matic Iriiu, see p. 121.) 

Great defect of sight following a blow, and neither 
remedied by glasses nor accounted for by blood in 
the anterior chamber, will generally mean copious 
hsBmorrhage into the yitreous, with or without the 
other changes just mentioned in the retina and cho- 
roid. The red blood may sometimes be seen by focal 
light, but often its presence can only be inferred 
from the opaque state of the yitreous. Probably in 
most of these cases the blood comes from the large 
veins of the ciliary body, but sometimes from the 
vessels of the choroid or retina. There may be no 
external ecchymosis. The tension of the globe is to 
be noted ; it is not often increased unless inflamma- 
tion has set in or the eye was previously glauco- 
matous, and in some cases it is below par. The 
prognosis should be very guarded whenever there is 
reason to think, from the opaque state of the 
vitreous, that much bleeding has taken place, or 
when the iris is tremulous or partly detached, or if 
any rupture of the choroid can be made out. Blood 
in the anterior chamber is often completely absorbed 
in a day or two ; but in the vitreous humour absorp- 
tion, though rapid, is less complete, and permanent 
opacities are often left. The use of atropine, the 
frequent application of iced water, or of an evapo- 
rating lotion, to the lids, and occasional leeching if 
there are inflammatory symptoms, will do all that is 
possible for the first week or two after a severe blow 
with internal hsemorrhage. If the lens be loosened it 
may at any time act as an irritating foreign body, or 
set up a glaucomatous inflammation (p. 165). Now 
and then optic neuritis occurs in the injured eye as the 
immediate effect of the blow. Hsemorrhage behind 
the choroid is believed to account for certain well- 
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known cases in wliicli) after a blow, there is defect 
of sight without yisible change, or with localised, 
temporary haze of retina ('^commotio retinoB*'). 
Temporary myopia or astigmatism may also follow a 
blow on the eye ; they depend on altered curyatiire 
of the lens, and are sometimes entirely removed by 
paralysing the ciliary muscle with atropine (see also 
Hysterical Amblyopia). 

(2.) Wounds. — A. Superficial ah'aeiona of the cornea 
cause much pain, with watering, photophobia, and 
cihary congestion. They are frequently due to a 
scratch by the finger nail of a baby at the breast. 
The abraded surface is often very small and shows 
no opacity ; it is detected by watching the reflexion 
of a window from the cornea (p. 19), whilst the 
patient slowly moves his eye. Now and then the 
symptoms return after a long interval of cure. 

li^nute fragments of metal or stone flying from 
tools, <&c., often partly imbed themselves in the 
cornea Q* foreign body on the cornea **), and give rise 
to varying degrees of irritability and pain. The frag- 
ment soon becomes surrounded by a hazy zone of 
infiltration, but it remains easily visible unless it be 
very small or covered by mucus or epithelium. When 
in doubt always examine the cornea by focal light 
with magnifying power (p. 37). 

The pupil is often smaller than its fellow, and the 
colour of the iris altered in cases of superficial in- 
jury to the cornea, indicating congestion of the iris 
(p. 29). Actual iritis sometimes occurs, but not 
unless the corneal wound inflames. 

Treatment^ (For removal of foreign bodies, see 
Operations). After surface injuries a drop of castor 
oil may be applied and the eye kept closed for the day 
with a pad of wadding and a bandage. Atropine is 
required if there is much irritation or threatened 
iritis. If hypopyon appear the case becomes one of 
hypopyon ulcer (p. 96). 

Foreign bodies often adhere to the inner surface 
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of the upper lid; whenever a patient states that 
he has '' something in his eye " and nothing can he 
found on the cornea, the upper lid must therefore he 
everted and examined. 

Large hodies sometimes pass far hack into the 
upper or lower conjunctival sulcus, and lie hidden 
for weeks or months, causing only local inflammation 
and some thickening of the conjunctiva. Search 
must he made, if needful, with a wire loop or prohe 
whenever the suspicion arises (see Orhit). 

B. Bv/rMf scalds, and injuries by caustics^ &e, — The 
conjunctiva and cornea are often damaged hy splashes 
of molten lead, or hy strong alkalies or acids, of 
which lime, either quick or freshly slaked, is one of 
the commonest. The eyehall is not often scalded, 
the lids closing quickly enough to prevent entrance 
of the steam or hot water. In none of these cases is 
the full effect apparent for some days, and a cautious 
opinion should, therefore, always he given when the 
case is seen very early. 

The effects of such accidents are manifested by (1) 
inflammation of the cornea passing into suppurative 
keratitis, with hypopyon in bad cases ; (2) scarring and 
shortening of the conjunctiva, and in bad cases adhe- 
sion of its palpebral and ocular surfaces, ^ym^ZepAaron. 

The most superficial burns whiten and dry the 
surface, and in a few hours the epithelium ia 
shed. This is shown on the cornea by a sharply 
outlined, slightly depressed area. The surface is 
clear if the damage be quite superficial and recent, 
but more or less opalescent, or even yellowish, 
if the case be a few days old, and the bum be deep 
enough to have caused destruction or inflammation 
of the true corneal tissue. When there is much 
opacity it does not completely clear, and consider- 
able flattening of the cornea and neighbouring scle- 
rotic often occurs at the seat of deep and extensive 
bums. The conjunctival whitening is followed by 
mere desquamation and vascular reaction, or by 
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ulceration and scarring, according to the depth of 
the damage. 

Treatment. — In recent cases, seen before reaction 
has begun, a drop of castor oil once or twice a daj,. 
a few leeches to tiie temple, and the use of a cold 
evaporating lotion, or of iced water, will sometimes 
prevent inflammation. If seen immediately after 
the accident, the conjunctival sac is to be carefully 
searched for fragments, or washed with very weak 
add or alkaline solution if a liquid caustic of the- 
opposite character have done the damage. If in- 
flammatory reaction is already present when the case 
comes to notice, treatment by compress, hot fomentsr- 
tions, and the other means recommended for suppu- 
rating ulcers (p. 101), is most suitable. There is o^n 
much pain and chemosis. Buttons of granulation 
forming on the floor of a healing bum of conjunctiva- 
should be snipped off. 

c. Penetrating wounds and gun-shot injwries, — ^When 
a patient says that his eye is wounded, the flrst step 
is to examine the seat, extent and character of the 
wound, ascertain the interval since the injury, and 
test the sight of the eye ; the next, to make out all 
we can about the wounding body, and especially 
whether any fragment has been left within the 
eyeball. 

Very large foreign bodies, such as pieces of glass,^ 
sometimes lie for long in the eye without causing 
much trouble, the large wound having given exit 
to the contents of the globe, and been followed by 
rapid shrinking without inflammation. 

Tretilmemt, — Penetrating wounds are least serious 
when they implicate the cornea alone, or the sclerotic 
behind the ciliary region, i. e, when situated at 
least \ inch behind the cornea. Penetrating wounds 
of the cornea, without injury to the iris or lens, and 
without any prolapse of iris are rare ; they generally 
do very well, and if the case be not seen until one or 
two davs after the injury, the wound will often have 



144 INJUBIES OF THE EYEBALL 

healed firmly enough to retain the aqueous, and it 
may he difficult to decide whether the whole thick- 
ness of the cornea have heen penetrated or not. 
Wounds of the sclerotic seldom unite without the 
interposition of a hiyer of lymph ; when seen early 
they should, if gaping, clean, and uncompHcated by 
evidence of internal iujury, be treated by the insertion 
of one or two fine sutures, followed by the use of 
ice (p. 124). 

But penetrating wounds are usually very serious to 
the injured eye ; the iris is frequently laoerated and 
included in the track of the wound; the lens is 
punctured and becomes swollen and opaque from 
absorption of the aqueous humour (Jiraumatic cataract^ 
p. 157), and liable in its swollen state to press on the 
ciliary processes, and cause grave symptoms ; exten- 
sive bleeding perhaps takes place into the vitreous ; a 
few days later plastic or purulent cyclitis may de- 
stroy the eye (p. 131). The fellow eye is, of course, 
often in danger of sympathetic inflammation. — 
Every case has therefore to be judged from two points 
of view, the damage to the injured eye and the risk 
to the sound one; and the question whether to 
sacrifice, or attempt to save, the former is sometimes 
very dif&cult to decide. 

(I.) In the two following cases the eye should be 
excised at once. (1) If the wound, lying wholly 
or partly in the " dangerous region" (p. 182), be so 
large and so complicated with injury to deeper parts 
that no hope of useful sight remains. (2) If, even 
though the wound be small, it lie in the dangerous 
region, and have already set up severe iritis, pp. 121 
and 131). 

(n.) There is the large class of cases in which it 
is certiaiin or very probable that the eye contains a 
foreign body, although the injury is not of itself 
fatal to sight and has not as yet led to inflammation 
or tiO shrinking of the eye. 

The first question then is whether the foreign body 
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can be seen, the second whether or not it is steel or 
iron, and therefore possibly removable by a magnet. 
A foreign body, if lying on or embedded in the iris, 
the lens being intact, should be removed, usually 
with the portion of iris to which it is attached ; if 
loose in the anterior chamber it may be difficult to 
remove. If it can be seen imbedded in the lens and 
the condition of the eye be othermse favorable, a 
scoop extraction may be done in the hope of re- 
moving the fragment with the lens ; or the lens may 
be allowed, or by a needle operation (p. 159) induced, 
to undergo partial absorption and shrinking, so as to 
enclose the foreign body more firmly, and when sub- 
sequently extracted, to bring it away. If we are cer- 
tain that the foreign body has passed into the vitreous, 
whether through the lens or not, and whether by 
gunshot or not, we can seldom save the eye. The 
foreign body can in such a case seldom be seen, but 
a track of opacity through the lens with blood in 
the vitreous, or even the latter alone, with conclusive 
history that the wound was made by a fragment or a 
shot, and not by an instrument or large body, will 
generally decide us in favour of excision. — These 
rules now need some modification when the foreign 
body is of iron or steel, since it has been foimd 
possible in certain cases, by means of a strong 
electro-magnet, to remove such fragments, even when 
lying in the vitreous. This may be done either 
through the wound of entrance, more or less en- 
larged, or through a fresh wound made where the 
body is seen, or believed, to lie. Many forms of mag- 
net have been employed, the most successful, how- 
ever, usually being those in which a small spatula 
instrument, powerfully magnetised by being attached 
to the core of an electro-magnetic coil, is introduced 
into the eye in search of the body. The spatula 
in the instrument used at Moorfields will, when 
the circuit is complete, lift nine ounces. Though a 
considerable number of eyes have now been saved 

10 
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with useful sight by means of the magnet, it must be 
remembered that tne extraction of the foreign body 
does not ensure the safety of the eye ; that the eye 
may inflame or shrink, and remain as potent a source 
of sympathetic disease as before, especially so if iritis 
or threatened panophthalmitis were present at the 
time of operation.* Foreign bodies occasionally be- 
come imbedded at the fundus, beyond the dangerous 
region, without causing any further trouble. 

(in.) There remain cases of less severe character, 
in which there is no foreign body in the eye ; (1) 
the wound is in the dangerous region and complicated 
with traumatic cataract ; (2) in the dangerous region 
without traumatic cataract ; (3) there is traumatic 
cataract, but the wound is corneal, and, therefore, 
out of the dangerous zone. In group (2) there will 
often be much difficulty in deciding what to do, it 
being presumed that the wounded eye shows no iritis 
or other signs of severe inflammation ; some of the 
most difficult cases are those of wounds by sharp 
instruments close to the corneal border, with con- 
siderable adhesion of the iris, or in which there is 
evidence that the track lies between the lens and the 
ciliary processes, the lens not being wounded, and 
useful sight remaining. If the patient be seen within 
two or three weeks of the injury, and the sound eye 
shows no irritation, we may safely watch the case 
for a few days. If decided sympathetic irritation 
(p. 188) be present, and do not yield after a few 
days' treatment, excision is advisable, even though 
the lens of the wounded eye be uninjured. In re- 
gard to group 1, excision is without doubt the 
safest course in all cases, whether or not the eye be 
causing sympathetic symptoms or be itself especially 
irritable; for there is little prospect of regaining 

* Mr Snell, of Sheffield, who has probably had a larger ex- 
perience of this method than anyone else, has pnblished ( Jnne, 
1883), an ezceUent monograph, in which all the cases hitherto 
recorded are given, in addition to his own. 
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useful vision in an eye with a ciliary wound and 
traumatic cataract, la group 3, excision is justi- 
fiable only in the rare cases where severe iritis and 
threatened panophthalmitis come on. The patient 
in all open cases must be warned, and must be seen 
every few days for many weeks. 

When sympathetic ophthalmitis has set in before 
the patient asks advice, the rule as to excision of the 
exciting eye is different (p. 136). 

The treatment of wounded eyes which are not 
excised is the same as for traumatic iritis and cataract, 
viz. atropine, rest, and local depletion (see p. 124 and 
157). If seen before inflammation (iritis) has begun 
ice is to be used. If the iris has prolapsed into the 
wound the protrusion should be drawn further out 
and a large piece of iris cut off, so that the ends when 
replaced by the curette may retract and remain quite 
free from the wound (see Iridectomy) ; this may be 
done as much as three or four days after the injury. 
If seen a few hours after the wound, the prolapse 
can sometimes be returned, or made to retract by 
eserine. 

It is sometimes important to determine whether an 
excised eye contains a foreign body. If nothing can 
be found in the blood or lymph, Ac., by feeling with 
A probe, it is best to crush the soft parts, little by 
little, between finger and thumb, when the smallest 
particle vnll be felt. If a shot has entered and left 
the eye, the counter-opening may, if recent, be found 
from the inside, although no irregularity be notice- 
able outside the eyeball. 
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CHAPTER XI 

CATABACT. 

Cataract means opacity of the crystalline lens, 
and is due to changes in the structure and composi- 
tion of the lens-fibres. The capsule is often thickened, 
but otherwise not much altered. The changes- 
seldom occur throughout the whole lens at once, but 
begin first in a certain region, e.g, the centre (nu- 
eJ^) or the superficial layers {cortex) ^ whilst in some 
forms of partial cataract the change never spreads 
beyond the x>art first affected. 

Senile changes in the lens. — With advancing age 
the lens, which is from birth firmest at the centre, 
becomes harder, and acquires a very decided yellow 
colour; its refractive power usually decreases, its. 
surface reflects more light, and its substance becomes 
somewhat fluorescent. The result of all these changes 
is that at an advanced age the lens is more easily 
visible than in early life, the pupil becoming greyish 
instead of being quite black. This greyness of the 
pupil may easily be mistaken for cataract, but oph- 
thahnoscopic examination shows that the lens is trans- 
parent, the fundus being seen without any appreciable 
haze. It has hitherto been supposed that the lens, 
became smaller in old age, but the researches of 
Priestly Smith have lately shown that the lens con- 
tinues to increase in all dimensions, so long as it 
remains transparent. As a rule, however, catarac- 
tous lenses are undersized. 

The consistence of a cataract depends chiefly on 
the patient's age. The wide physical differences be-^ 
tween cataracts depend less on variations in the* 
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cause, position or character of the opacity, than on 
the degree of natural hardness proper to the lens 
when the opacity sets in. Below about thirty-five all 
<sitaract8 are ** soft." 

Farms of General Cataract, 

(1.) Nuclear cataract — ^The opacity begins in, and 
remains more dense at, the nucleus of the lens, 
thinning off gradually in all directions towards the 
-cortex (Fig. 59) ; the nucleus is not really opaque, 
but densely hazy. As the patients are generally 
old, nuclear cataract is usually senile and hard, 
and also often amber-coloured or light brownish, 
like " peasoup " fog. 

(2.) CknOcdl ccAaract — The change begins in the 
superficial parts, and generally takes the form of 
sharply defined lines or streaks, or triangular patches, 
which point towards the axis of the lens, and whose 
shape is dependent on the arrangement of the lens 
fibres (Fig. 60). They usually begin at the edge {equa- 
tor) of the lens where they are hidden by the iris, but 
when large enough they encroach on the pupil as 
whitish streaks or triangular patches. They affect 
both the anterior and posterior layers of the lens, 
and the intervening parts may be quite clear. Sooner 
or later the nucleus also becomes hazy (mixed 
cataract), and the whole lens eventually gets opaque. 

Some cases of the large class known as ''senile" 
or '* hard " cataract are nuclear from beginning to 
end, t. e, formed by gradual extension of diffused 
opacity from the centre to the surface ; more com- 
monly they are of the mixed variety. 

A few cataracts beginning at the nucleus, and 
many beginning at the cortex, are not senile in the 
sense of accompanying old age, and are, therefore, 
not hard. Some such are caused by diabetes, but 
in many it is impossible to say why the lens should 
have become diseased.* Many of them are known as 

* Lowered blood-sapply from atheroma of the carotid has 
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''soft" cataracts when complete. They generally 
form quickly, in a few months. A few are congenital. 
Whether nuclear or cortical, they are whiter and more 
uniform looking than the slower cataracts of old age^ 
and the cortex often has a sheen like satin or mother- 
of-pearl, or looks flaky like spermaceti. 

la some cortical cataracts we find only a great 
number of very small dots or short streaks (dotted 
cortical cataract). Occasionally a single large wedge- 
shaped opacity will form at some part of the cortex 
and remain stationary and solitary for many years. 
Sometimes in suspected cataract, though no opaque 
strifid are visible by focal illumination, one or more 
dark streaks (" strisB of refraction " — Bowman) are 
seen with the mirror, altering as its inclination is 
varied, and having much the same optical effect as 
cracks in glass. These " flaws " should always be 
looked on as the beginning of cataract. 

Partidl Cataract. 

Three forms need special notice. 

(1.) Lamellar (tumular) cataract is a peculiar and 
well-marked form in which the superficial laminse 
and the nucleus of the lens are clear, a layer or shell 
of opacity being present between them (Fig, 62). It 
is probable that the opacity is present at birth ; 
it certainly never forms late in life. The great 
majority of its subjects suffer from infantile convul- 
sions. The size of the opaque lamella or shell, and, 
therefore its depth from the surface of the lens, is sub- 
ject to much variation, and it may be much smaller 
thaji is shown in the Figure. The opacity is often 
stationary for years, perhaps for life ; and though it 
is 3tated that tiie cataract, if left, eventually becomes 
general, cases in which this can be proved are rare. 

(2.) Pyramidal cataract, — ^A small, sharply-defined 
spot of chalky- white opacity is present in the middle 

lately been suggested as a cause in some cases (Michel). Cataract 
does not seem to be often related to renal disease. 
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of the pupil (at the anterior pole of the lens), looking 
as if it laj upon the capsule. When viewed side- 
ways it seems to be superficially imbedded in the 
lens, and also sometimes stands forwards as a little 
nipple or pyramid (Fig. 
57). It consists of the 
degenerated products of 
a localised inflammation 
j nst beneath the lens- cap- 
sule, with the addition 
of organised lymph de- 
rived from the iris and 
deposited on the front of 

the capsule, the capsule itself being puckered and 
folded (Fig. 58). It is always stationary, and never 
becomes general. 
Pyramidal cataract is the result of central per- 




Fio. 57. — Pyramidal cataract 
seen from the front and in 
section. 




Fia. 58. — Magnified section of a pyramidal cataract. The fine 
paraUel shading shows the thickness of the opacity, the 
doable (black and white) outline is the capsule; on each 
ride are the cortical lens- fibres, many being broken up into 
globoles beneath the opacity. Lying npon the puckered 
capsule over the opacity is a little fibrous tissue, the result of 
iritis. 

forating ulceration of the cornea in early life, and of 
this ophthalmia neonatorum is nearly always the 
cause ; it is therefore often associated with corneal 
nebula. The contact between the exposed part of the 
lens-capsule and the inflamed cornea, which occurs 
when the aqueous has escaped through the hole in 
the ulcer, appears to set up the localised subcapsular 
inflammation. Iritis in very early life may also 
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cause similar opacities at the points of adhesion 
between the iris and lens. 

The term arderwr polar eaiaraet is applied both to 
the form just described and to certain rare cases in 
which general cataract begins at this part of the 
lens. 

(3.) Cataract, which afterwards becomes general, 
may begin as a thin layer at the middle of the hinder 
suiface of the lens (poHerior polar catarcLct) (Fig. 
61) . There are many varieties, but in general the pole 
itself shows the most change, the opacity radiating 
outwards from it in more or less regular spokes. 
The colour appears greyish, yellowish, or eyen brown, 
because seen through the whole thickness of the lens. 
Sometimes the opacity is due to formations adherent 
to the back of the capsule, t. e. in front of the 
yitreous; but this cannot be proved during life. 
— Cataract beginning at the posterior pole is often a 
sign of disease of the yitreous depending on cho- 
roidal disease ; it is common in the later stages of 
retinitis pigmentosa and severe choroiditis, and in 
high degrees of myopia with disease of the vitreous. 
The prognosis, therefore, should always be guarded 
in a case of cataract where the principal part of the 
opacity is in this position. 

When a cataract forms without known connection 
with other disease of the eye, it is said to be *'jpri- 
ma/ry" The term secondary cataract is used when it 
is the consequence of some local disease, such as 
severe iridocyclitis, glaucoma, detachment of the 
retina, or the growth of a tumour in the eye. Pri- 
mary cataract is almost always symmetrical, but 
an interval, which may even extend to several 
years, usually separates its onset in the two eyes. 
Secondary cataract, of course, may or may not be 
symmetrical. 

Diagnosis of cataract — ^The subjective symptoms of 
cataract depend almost solely on the obstruction and 
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•distortion of the entering light by the opacities. 
Objectively cataract is shown in advanced cases by 
the white or grey condition of the pupil at the plane 
of the iris ; in earlier stages by whitish opacity in the 
lens when examined by focal light (pi 37) and by cor- 
responding dark portions (lines, spots or patches) 
in the red pupil when examined by the ophthal- 
moscope mirror. 

Both subjective and objective symptoms differ with 
the position and quantity of the opacity. When the 
whole lens is opaque the pupil is uniformly whitish ; 
the opacity lies almost on a level with the iris, no 
space intervening, and consequently, on examining 
by focal light we find that the iris casts no shadow 
on the opacity ; the brightest light from the mirror 
will not penetrate the lens in quantity enough to 
illuminate the choroid, and hence no red reflex will 
be obtained. Such a cataract is said to be mature 
or " ripe," and the affected eye will be in ordinary 
terms, "blind." If both cataracts be equally ad- 
vanced, the patient will be unable to see any objects ; 
but he will distinguish quite easily between light and 
shade when the eye is alternately covered and un- 
covered in ordinary daylight (good perception of 
light, p, Z.), and will tell correctly the position of a 
candle flame. The pupils should be active to light 
and not larger than usual, and the tension normal. 

In a case of incipient cataract the patient complains 
of gradual failure of sight, and we find the acuteness of 
vision (p. 32) impaired, probably more in one eye than 
in the other, and more for distant than for near objects. 
In the earliest stages of senile cataract some degree 
of myopia may be developed (Chap. XX), or owing to 
irregular refraction by the lens, the patient may see 
two or more images, close together, of any object 
with each eye {polyopia uniocularia) , If he can still 
read moderate type, the glasses appropriate for his 
age and refraction, though giving some help, do not 
remove the defect. If, as is usual, he be presbyopic, 
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he will be likely to choose over-strong spectacles, and 
to place objects too close to his eyes, so as to obtain 
larger retinal images (p. 13), and thus compensate 
for want of clearness. In nuclear cataract, as the 
axial rays of light are most obstructed, sight is often 
better when the pupil is rather large, and such 
patients tell us that they see better in a dull light or 
with their backs to the window, or when shading the 
eyes with the hand. In the cortical and more dif- 
fused forms this symptom is less marked. 

On examining by focal light (after dilating the 
pupil with atropine) an immatfu/re nuclear cataract 
appears as a yellowish, rather deeply-seated haze, 
upon which a shadow is cast by the iris on the side 
from which the light comes (3, Fig. 59). On now 
using the mirror this same opacity appears as a 
dull blur in the area of the red pupil, darkest at the 
centre, and gradually thinning off on all sides, so 





Fig. 59. — Nuclear cataract. 1. Section of lens; opacity 
densest at centre. 2. Opacity as seen by transmitted light 
(ophthalmoscope mirror) with dilated pnpil. 8. Opacity 
as seen by reflected light (focal illnmination). The pnpU 
is supposed to be dilated by atropine. 

that, at the margin of the pupil, the full red choroidal 
reflex may still be present ; the details of the fundus, 
if still visible, are obscured by the hazy lens, the haze 
being thickest when we look through the centre of 
the pupil (2, Fig. 59). If the opacity is very dense 
and large, only a faint dull redness is visible quite 
at the border of the pupil. 

Cortical opacities, if small and confined to the 
equator (or edge) of the lens, do not interfere with 
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sight ; they are easily detected with a dilated pupil 
by throwing light very obliquely behind the iris^ 
When large and encroaching on the pupil they are 
visible in ordinary daylight. They occur in the form 
of dots, streaks, or bars : seen by focal light they are 
white or greyish, and more or less sharply defined, 






FlO. GO. — Cortical cataract. References as in preceding figure. 

according as they are in the anterior or posterior 
layers (3, Fig. 60). With the mirror they appear 
bliaek or greyish, and of rather smaller size (2, Fig. 
60), and if the intervening substance is clear, the 
details of the fundus can be seen sharply between 
the bars of opacity. 

Posterior polar opacities are seldom visible without 
careful focal illumination, when we find a patchy or 
stellate figure very deeply seated in the axis of the 
lens (3, Fig. 61) ; if large it looks concave like the 
bottom of a shallow cup. With the mirror it is seen 
as a dark star (2, Fig. 61), or network, or irregular 
patch, but smaller than when seen by focal light. 






Fia. 61. — Posterior polar cataract. References as before. 

The diagnosis of lamellar cataract is easy if its 
nature be understood, but by beginners it is often 
diagnosed as " nuclear." The patients are generally 
children or young adults ; they complain of " near 
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Sight" rather than of '* cataract ;" for the opacity is 
not usuallj yer j dense, and whe'ther the refraction of 
Iheir ejes be imily myopic or not, they (like other 
cataractous patients) compensate for dull retinal 
images by holding the object nearer, and so increasing 
ihe size of the images (p. 1 8). The acuteness of vision 
is always defective, and cannot be fully remedied by 
any glasses. They often see rather better when the 
pupils are dilated either by shading the eyes or using 
atropine, in the latter case with the help of glasses 
«(about 4- 4 D.). The pupil presents a deeply-seated, 
slight greyness (4, Fig. 62), and when dilated with 







FiQ. 62. — Lamellar cataract. Figs. 1, 2, 3, as before. Fig. 4 
shows sUffht greyness of the andUated pupil owing to the 
layers of opacity being deqily seated. 

atropine the outline of the shell of opacity is exposed 
within it. This opacity is sharply defined, circular, 
,and whitish by focal light, interspersed, in many 
cases, with white specks, which at its equator appear 
as little projections (8, Fig. 62). By focal illumina- 
tion we easily make out that the opacity consists of 
two distinct layers, that there is a layer of dear lens 
substance (cortex) in front of the ant-erior layer, and 
that the margin (equator) of the lens is clear. By 
the mirror the opacity appears as a disc of nearly 
uniform greyish or daxk colour, sometimes with pro- 
jections, or darker dots, and surrounded by a zone of 
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bright red reflexion from the fundus corresponding 
to the clear margin of the lens (2, Fig. 62). The 
opacity often appears rather denser at its boundary, 
a sort of ring being formed there ; and in some cases- 
quite large spicules or patches project from this- 
part. Not only does the size of the opaque lamella, 
and, therefore, its depth from the surface of the 
lens, differ greatly in different cases, but its thick- 
ness or d^ree of opacity varies also. The disease is- 
nearly always symmetrical in the two eyes. Occa- 
sionally there are two shells of opacity, one within, 
the other, separated by a certain amount of clear 
lens substance. 

The lens may be cataractous at birth (congenital 
eataraei). This form, of which there are several 
varieties, is nearly always symmetrical, and generally 
involves the whole lens. Often the development of 
the eyeball is defective, and though there are no 
synechisB, the iris often acts badly to atropine. 

Traumatie cataract. — Severe blows on the eye may 
be followed by opacity of the lens, the suspensory 
ligament being generally torn in some part of its^ 
circle (concussion cataract) (p. 131), but I am not 
aware that cataract ever follows injury to the head 
without direct injury to the eye. 

Traimiatic cataract proper is the result of wound 
of the lens-capsule ; the aqueous passing through the: 
aperture is imbibed by the lens-fibres, which swell up, 
beconie opaque, and finally disintegrate and are ab- 
sorbed. The opacity begins within a few hours of 
the wound; it progresses quickly in proportion a& 
the wound is large, and the patient young ; but both 
the symptoms and consequences are often more 
severe in old persons. A free wound of the capsule 
followed by rapid swelling of the whole lens, may 
give rise, especially after middle life, to severe glau- 
comatous symptoms and iritis. In from three to six 
months a wounded lens will generally be absorbed, 
and nothing but some chalky-looking detritus remain^ 
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in connection with tlie capsule. A very fine puncture 
of the lens is occasionallj followed by nothing more 
than a small patch or narrow track of opacity, or by 
very slowly advancing general haze. — The objects of 
treatment are to prevent iritis and posterior synechisB 
by atropine, and by ice and leeching if there be severe 
inflammatory symptoms (p. 121). It is usually 
safest to allow the lens to become absorbed, but we 
must be prepared to extract it by linear operation or 
suction, at any time, should glaucoma, iritis, or 
severe irritation arise. 

Prognosis of cataract, — a. Course, — Although opa- 
<2ities in the lens never clear up, they advance with 
veiy varying rapidity in different cases. As a rough 
rule, the progress of a general cataract is rapid in pro- 
portion to the youth of the patient. Cataiacts in old 
people commonly take from one to three years in 
reaching maturity — sometimes much longer. If the 
lens be allowed to remain for long after it is opaque, 
further degenerative changes generally occur ; it may 
become harder and smaller, calcareous and fatty 
granules being formed in it; or the cortex may 
liquefy whilst the nucleus remains hard (Morgagnian 
cataract) , A congenital cataract may undergo absorp- 
tion and shrink to a thin, firm, membranous disc. 
Soft cataract in young adults, from whatever cause, 
is generally complete in a few months. 

h, SigM, — The prognosis after operation is good 
when there is no other disease of the eye, and when 
the patient (although advanced in years) is in fair 
general health. It is not so good in diabetes, nor 
when the patient is in obviously bad health, the eyes 
being then less tolerant of operation. — ^In the la- 
mellar and other congenital varieties, it must be 
guarded, for the eyes are often defective in other re- 
spects, and sometimes very intolerant of operation ; 
the intellect, too, is sometimes defective, rendering 
the patient less able to make proper use of his eyes. 
— ^In traumatic cataract of course everything depends 
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on the details of the injury (pp. 139, 143), but as 
a rule the younger the patient the better the 
prospect of a quiet and uncomplicated absorption of 
the lens. 

In every case of immature cataract, the vitreous 
and fundus should be carefully examined by the 
ophthalmoscope, and the refraction ascertained. The 
presence of high myopia is unfavorable, and the same 
is true of opacities in the vitreous, indicating, as they 
usually do, that it is fluid. Any disease of the cho- 
roid or retina will, of course, be prejudicial in pro- 
portion to its position and extent. In every case, the 
tension of the eye, and size and mobility of the pupils 
to light and atropine, are to be carefully noted. 

Th'eatment, — ^In the early stages of senile and nuclear 
cataract sight is improved by keeping the pupil 
moderately dilated with a we^ atropine solution 
(half a grain to the ounce), used about three times 
a week. Dark glasses, by allowing some dilatation 
of the pupil, sometimes give relief. Stenopaic 
glasses are sometimes useful. With these exceptions, 
nothing except operative treatment is of any use. — 
The management of lamellar cataract requires sepa- 
rate description. 

Operations for the removal of cataract are of three 
kinds : (1) Extraction of the lens entire through a 
large wound in' the cornea, or at the sclero-corneal 
junction, the lens-capsule remaining behind. By a 
few operators the lens is removed entire in its cap- 
sule. (2) For soft cataracts, gradual absorption, by 
the agency of the aqueous humour admitted through 
needle punctures in the capsule, just as after acci- 
dental traumatic cataract (needle operations, solu- 
Uony discission). The operation needs repetition two 
or three times, at intervals of a few weeks, and 
the whole process therefore occupies three or four 
months. (3) For soft cataracts, removal hy a suction 
syringe or eurette, introduced into the anterior 
chamber through a small wound near the margin of 
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the cornea, the whole lens having, if thought neces- 
sary, been freely broken up by a discission operation, 
a few days previously (Chap. XXII). 

Extraction is necessaiy for cataracts after about 
the age of forty. The lens from this age onwards 
is so firm that its absorption after discission occu- 
pies a much longer time than in childhood and youth 7 
moreover, as already stated, the swelling of the lens 
after wound of the capsule is less easily borne as age 
advances, and hence solution operations become not 
only slower but attended by more danger. Indeed, 
though suction and solution operations are applic- 
able up to about the age of thirty-five, extraction i» 
often practised in preference at a much earlier age. 
Suction is dif&cult, and unless well performed is 
attended by more risk of irido-cyclitis than the 
" solution " operation ; its advantage lies in the 
saving of time, almost the whole lens being removed 
at one sitting. 

If one eye presents a complete cataract whilst the 
sight of the other is still perfect, or at least ser- 
viceable, removal of the cataract will confer little 
immediate benefit to the patient. Indeed, if one eye 
be still fairly good, the patient will often be dLs- 
satisfied by findii^ his operated eye less useful 
than he expected, perhaps even not so useful as- 
the other. Li senile cataract, therefore, it is usually 
best not to operate so long as the lens of the other 
eye remains nearly clear; but so soon as it be- 
comes sufficiently affected to interfere seriously with 
vision, extraction of the cataract from the first- 
eye is advisable, provided that the patient has a 
fair prospect of hfe. The cataract in the first eye 
may be over-ripe and less favourable for operation if 
it be left until the second eye be quite ready. The- 
removal of a single cataract in young persons is^ 
often expedient on account of appearance. In all 
cases of single cataract it must be explained that 
after the operation the two eyes will not work to- 
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gether, on account of the extreme difference of re- 
fraction. {8ee Anisometropia.) 

Even when both cataracts are mature at the same 
time, it is safer to remove only one at once, because 
the after treatment is more easily carried out upon 
one eye than both, and because after the double 
operation any untoward result in one eye adds to the 
difficulty of managing its fellow ; while a bad result 
after single extraction enables us to take especial 
precautions, or to modify the operation, for the 
second eye. Even if the patient be so old or feeble 
that the second eye may never come to operation, 
we shall consult his interests better by endeavouring 
to give him one good eye than by risking a bad 
result in attempting to give him both at the same 
time. 

Cataract can seldom be safely extracted until it is 
complete or ripe (p. 153). The transparent portions 
of an immature cataract cannot be completely re- 
moved, partly because they are sticky, parUy because 
they cannot be seen ; and, remaining behind in the 
eye, they act as irritants and often set up iritis. In- 
complete juvenile cataract (e.g. lamellar cataract) may 
be, and often is, artificially ripened by tearing the 
capsule with a needle {see Discission and Suction) ; 
but hard cataract cannot be so treated because the 
lens is too hard to absorb the aqueous well, and the 
senile eye is intolerant of injury to the lens (p. 157). 
But a procedure has lately been introduced by Forster 
for hastening the completion of very slow senile 
cataracts. Forster performs an iridectomy and 
then bruises the lens by rubbing the cornea 
firmly over the pupil with a cataract spoon or 
other smooth instrument; the capsule is not rup- 
tured, but the lens-fibres are broken up or so 
changed that they often become opaque a few 
weeks or months after. This method has not yet 
been tried largely enough to warrant any con- 
^iosions. 

11 
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The prineipal causes of faUwre after extractioDi 
of cataract are — 

(1.) HofmorrJMge between the choroid and scle- 
rotic^ coming on, usually with severe pain, imme- 
diately after the operation. The blood fills the 
eyebul, and often oozes from the wound and soaka 
through the bandage. 

(2.) Suppuration, beginning in the corneal wound^ 
and in most cases spreading to the whole cornea, ta 
the iris and vitreous, and ending in total loss of the 
eye. It occasionally takes a less rapid course, and 
stops short of a fatfd result. The alarm is given in 
from twelve hours to about three days after operation^ 
by the occurrence of pain, inflammatory oadema of 
the lids (particularly the free border of the uppei 
lid), and the appearance of some muco-purulent dis- 
charge. On raising the lid the eye is found to be 
greatly congested, its conjunctiva (edematous, -the 
edges of the wound yellowish, and the cornea steamy 
and hazy. In very rapid cases the pupil, especially 
near to the wound, wiU already be occupied by lymph. 
Suppuration is probably often caused by infection. 
Chronic dacryocystitis (p. 71) is a very dangerous, 
condition, the pus escaping through the puncta and 
infecting the wound. Suppuration is more probable 
if the woimd lie in clear corneal tissue than if it be 
partly scleral. Often, however, we are quite at a- 
loss to account for this disaster (see p. 158). 

The use of hot fomentations for an hour three or 
four times a day, leeches, if there be much pain, and 
internally a purge, followed by quiaine, ammonia,, 
and wine or brandy, should be at once resorted to. 
As to other measures, opinions difiEer. Yon Graefe 
employed a very firm compressive bandage between 
the bathings. It is more usual now to employ one 
of the antiseptic lotions, or eserine, without tight 
bandaging. Some have gone so far as to reopen the 
wound, scrape its edges, and remove any lymph or 
pus from the anterior chamber. But the great. 
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majority of these cases go on to suppurative panoph- 
tlialinitis, or to severe plastic irido-cyclitis with 
opacity of cornea and shrinking of the eyehalL 

(3.) Iritis may set in between about the fourth and 
tenth days. Here also pain, oedema of the eyelids, 
and chemosis are the earliest symptoms. There is 
lacrimation, but no muco-purulent discharge, and 
the cornea and wound remain clear and bright. The 
iris is discoloured (unless it happen to be naturally 
greenish brown), and the pupil dilates badly to atro- 
pine. Whenever, in a case presenting such symptoms, 
a good examination is rendered difficult on account 
of the photophobia, iritis should be suspected. If 
the early symptoms are severe, a few leeches to the 
temple are very useful. Atropine and warmth are 
the best local measures. If atropine irritates (p. 82), 
daturine or duboisine should be tried (F. 28, 29). 

This inflammation is plastic, ending in the forma- 
tion of more or less dense membrane in the pupil. 
Such membrane by contracting and drawing the iris 
with it towards the operation scar, often contracts 
and displaces the pupil (Fig. 148 shows this in an 
extreme degree). The membrane is formed partly 
by exudation from the iris and ciliary processes 
(irUia, eyclitis)^ partly by the lens-capsule and its 
proliferated endothelial cells (capsulitis). 

(4.) The iris may prolapse into the wound at the 
operation, or a few days afterwards by the reopening 
of a weakly united wound. When iridectomy has 
been done the prolapse appears as a little dark 
bulging at one or both ends of the wound, and 
often causes prolonged irritability, without SLctual 
iritis. The protrusion in the end generally flattens 
down, but sometimes it needs to be punctured or 
even removed. The occurrence of prolapse is a 
reason for keeping the eye tied up longer. — After 
operations are needed if the pupil be much ob- 
structed by capsular opacities or by the results of 
iritis; but nothing should be done until active 
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symptoms have subsided and tlie eye been quiet for 
some weeks. 

Sight after the removal of caiaract, — ^In accounting 
for tbe state of tbe sigbt we bave to remember tbat 
tbe acuteness of sigbt naturally decreases in old 
age (p. 32) ; tbat sligbt iritis, producing a little 
filmy opacity in tbe pupil, is common after extrac- 
tion ; and tbat some eyes, witb good sigbt, remain 
irritable for long after tbe operation, and tberefore 
cannot be mucb used. Tbus, putting aside tbe 
graver complications, we find tbat, even of tbe eyes 
wbicb do best, only a moderate proportion reacb 
anytbing like normal acuteness of vision. Cases are 
considered good wben tbe patient can witb bis glasses 
read anytbing between Nos. 1 and 14 Jaeger and -^ 
Snellen; but a mucb less satisfactoiy result tban 
tbis is very useful. About 5 per cent, of tbe eyes 
operated upon are lost from various causes. — ^Tbe 
eye is rendered extremely bypermetropic by removal 
of tbe lens, and strong convex glasses are necessaiy 
for clear vision; tbese sbould seldom be allowed 
until tbree montbs after tbe operation, and at first 
tbey sbould not be continuously worn. Two pairs 
are needed ; one makes tbe eye emmetropic and gives 
clear distant vision (+ 10 or 11 D.) ; tbe otber 
(about -f 16 D.) is for reading, sewing, <&c., at 
about 10" (25 cm.), as during strong accommodalion. 
As all accommodation is lost, tbe patient bas no 
range of distinct vision. 

Lamdlar cataract. — If tbe patient can see enougb 
to get on fairly well at scbool, or in bis occupation, 
it is often best not to operate ; but wben tbe opacity 
is dense enougb to interfere seriously witb bis 
prospects, sometbing must always be done. Tbe 
cboice lies between artificial pupil wben tbe clear 
margin is wide and quite free from spicules, and solu- 
tion or extraction wben it is narrow, or wben laiige 
spicules of opacity project into it from tbe opaque 
lamella (Pig. 62). It is very difficult to say wbicb 
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method gives on the wliole the better results, and we 
must judge each case on its own merits. If atro- 
pine, by delating the pupil, improves the sight, an 
artificial pupil, made bj removing the iris quite up 
to its ciliary border, will generally be beneficial ; 
the clear border of the lens is thus exposed in the 
coloboma, and light passes through it more readily 
than through the hazy part. A very good rule is to 
operate on only one eye at a time, thus allowing the 
choice of a different operation on its fellow. 

When a cataractous eye is absolutely blind (no p. 1., 
see p. 33) some more deeply seated disease must be 
present, and no operation should be undertaken. 

DisloccUion of the lens in its capsule is usually 
caused by a blow on the eye, but may be spontaneous, 
or congenital. It is usually downwards, and only 
partial ; the iris may be tremulous where its support 
is lost (p. 139), but is often bulged forward at 
some other part where the lens rests against it ; the 
free edge of the lens can be seen through the dilated 
pupil by focal light, or still better with the ophthal- 
moscope, as a curved line passing across the pupil. 
More rarely the dislocation is complete either into 
the vitreous or into the anterior chamber. A f ull- 
sized lens dislocated into the anterior chamber causes 
acute glaucoma. Glaucoma, acute or chronic, may 
also follow at any time after a dislocation, either 
partial or complete, into the vitreous. Dislocated 
lenses often become opaque and shrunken and then 
either remain loose, or become adherent, and in 
either event are likely sooner or later to set up irri- 
tation and pam. ^uch a lens may sometimes be 
made to pass at will through the pupil by altering 
the position of the head. The edge of a transparent 
lens in the vitreous appears (by the mirror) as a 
dark line ; when in the anterior chamber it appears as 
a bright line (by focal illumination) . Congemtal dis- 
location of the lens is often accompanied by other 
defects of development, such as coloboma. 
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CHAPTER Xn 

DISBASBS OF THE CHOBOID. 

Thb choroid is, next to the ciliary processes, the 
most vascular part of the ejeball, and from it the 
outer layers of the retina, and probably the vitreous 
humour also, mainly derive their nourishment. In- 
flammatoiT and degenerative changes often occur, 
some of them entirely local, as in myopia, others 
symptomatic of constitutional, or of generalised dis- 
ease, such as syphilis and tuberculosis. Choroiditis, 
unlike inflammation of its continuations, the ciliary 
body and iris, is seldom shown by external conges- 
tion or severe pain ; and as none of its symptoms 
are characteristic, the diagnosis rests chiefly on oph- 
thalmoscopic evidence. 

Blemishes or scars, permanent and easily seen, 
nearly always follow disease of the choroid, and such 
spots and patches are often as useful for diagnosis 
as cicatrices on the skin, and deserve as careful 
study. The retina lying over an inflamed choroid 
often takes on active changes, or becomes atrophied 
afterwards ; but in other cases, apparently as severe, 
it is uninjured. Indeed, it is sometimes far from 
easy to say in which of these two structures the dis- 
ease has begun, especially as changes in the pigment 
epithelium, which is really part of the retina, are as 
often the result of deep-seated retinitis, or retinal 
haemorrhage, as of superficial choroiditis. Patches 
of accumulated pigment, though usually indicating 
spots of former choroiditis, are sometimes the result 
of bleeding, either from retinal or choroidal vessels, 
and their correct interpretation is sometimes diffi- 
cult. 
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Appearances in health. — Tlie choroid is composed 
chiefly of blood-yessels and of cells containing dark 
brown pigment. The quantity of pigment varies 
mach in different eyes, and to some degree in dif- 
ferent parts of the same eye ; it is very scanty in 
•early childhood, and in persons of fair complexion ; 
more abundant in persons with dark or red hair, 
brown irides, or frecKled skin ; more plentiful in the 
region of the yellow spot than elsewhere. In old age 
the pigment epithelium becomes paler. When ex- 
imiining the choroid we need to think of four parts : 
(I) the retinal pigmented epithelium (which is for 
•ophthalmoscopic purposes choroidal), seen in the erect 
image as a fine darkish stippling ; (2) the capillary 
layer (chorio-capillaris), just beneath the epithelium, 
forming a very close meshwork, the separate vessels 
of which are not visible in life ; (3) the larger blood- 
vessels, often easily visible ; (4) the pigmented con- 
nective-tissue cells of the choroid proper, which lie 
between the larger vessels. 

In the majority of eyes these four structures are 
so toned as to give a nearly uniform, full red colour 
by the ophthalmoscope, blood-colour predominating. 
In very dark races the pigment is so excessive that 
-the fundus has an uniform slaty colour. In very 
fair persons (and young children) the deep pigment 
(4) 18 so scanty that the large vessels are separated 
by spaces of lighter colour than themselves (Fig. 
^2). In dark persons these same spaces are of a 
•deeper hue than the vessels, the latter appearing like 
light streams separated by dark islands (see upper 
part of Pig. 65) . Near to the disc and y . s. the vessels 
4ire extremely abundant and very tortuous, the inter- 
spaces being small and irreguhir ; but towards and 
in front of the equator the veins take a nearly 
straight course, converging towards the vena vorU- 
-eosiBt and the islands are lai^er and elongated. The 
veins are much more numerous and larger than the 
^urteries (Fig« 64), but no distinction can be made 
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between them in life. The vessels of the choroid, 
unlike those of the retina, present no light streak 
along the centre {ef, p. 48). The pigment epithelium 
and the capillary layer tone down the above con- 
trasts, and so in old age, when the epithelial pigment 
is bleached, or if the capillary layer is atrophied after 
superficial choroiditis (Fig. 65, a), the <£stinctions 
described are particularly marked. 

A vertical section of naturally injected human 
choroid is shown in Fig. 63 ; the uppermost dark line 
is the pigment epithelium (1) ; next are seen the 
capillary vessels, cut across (2) ; then the more 
deeply-seated large vessels (3), and the deep layer 
of stellate pigment-cells of the choroid proper (4). — 
Fig. 64 is from an artificially injected human choroid 
seen from the inner surface. The shaded portion is 
intended to represent the general effect produced by 
all the vessels and the pigment epithelium. The 
lower part shows the large vessels with their elon- 
gated interspaces, as may be seen in a ca^e where the 
pigment epithelium and chorio-capillaris are atro- 
phied (Fig. 65 6) ; in a dark eye these interspaces 
would be darker than the vessels. The middle pari 
shows the capillaries without the pigment epithe- 
lium. Both figures are magoified about four times 
as much as the image in the indirect ophthalmos- 
copic examination. 




Fig. BS.-^Hnman choroid, vertical section. Naturally injected^ 

X 20. 

OjpMhalmoseopie Signs ofJHsecbie of the Choroid, 

The changes usually met with are indicative of 
atrophy. This may be partial or complete ; primary, 
or following inflammation or hsBmorrhage ; in cir- 
cumscribed spots and patches, or in large and lesa 
abruptly boimded areas. Secondary changes are 



often present in the coireaponding parts of the 
retina. Tlie chief signs of atrophy of the choroid 
are — (1) Uie substitution of a paler colour (varring- 
from pale red to paper-white), for the full red of 
health, the subjacent white sclerotic being more or 
less visible where the atrophic changes have occurred ; 




Via. 64. — VoMcli of hamait cbomd artiflciallT tnieeted. Al- 

teriei croia-thaded CapillAnei too dark and rather too 
■mall The nppemiOBt shaded part tepreientB the effect 
of the pigment epithehnm x 20 

(2) black pigment m spots, patcbes, or nngs, and in 
Taiying quantity upon, or around the pale patches. 
These pigmentations result, 1st, from disturbance 
and heapmg tt^ther of the normal pigment, 2nd, 
&om increase m its ctn&tititf, 3rd, from blood-colour- 
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ing-matter left after extravasations. Patches of 
primary atrophy {e.g. in myopia) are never mach 
pigmented unless bleeding nave taken place. The 
amount of pigmentation in atrophy following cho- 
roiditis is closely related to that of the health; cho- 
roid, t. e. to the complexion of the person. 

Pigment at the f nndos may lie in the retina as veil 
-as in, or on, the choroid, and this is true whatever may 
have been its origin, for in choroiditis with secondary 
retinitis the choroidal pigment often parses forward 
into the retina. When a spot of pigment is dis- 
tinctly seen to cover over a retinal vessel that spot 
must be not onlyin,butverynearthe anterior (inner) 




Fie. 6C. — Atrophy itfter syphilitic choroiditiB, showing varioas 
de^eei of wulJDg (HntcliiDQOti). a. Atrophy of aigment 
epitheliam. b. Atrophy of epitheliam and chono-eapil- 
larix; the Urge vewela eipoted. c. Spots of compete 
atrophy, m&iiy wibh pigment accnmnlstion. 

-surface of, the retina ; and when the pigment has a 
linear, mossy or lace-like pattern (F^. 75), it is 
-always in the retina ; these are the only conclnsive 
tests of its position. 
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It is important, and uauallj easy, to diatingulsh 
Twtween partial and complete atrophy of the choroid. 
In tvperfidal atrophy, affecting the pigment epi- 
thelium and capillary layer, the lai^ reaaela are 
peculiarly diatinct (Fig. 65 a and b). Such " capil- 
lary " or " epithelial " choroiditiB often covers a 1b^^ 
sonace, the boundaries of which are sometimes well 
defined, ainuons and map-like, bat are aa often 
ill marked ; in the latter case we must carefolly 
^»mpare different parts of the fundna, and also make 
allowance for the patient's age and complexion. 
Complete atrophy is ahown by the presence of patches 
-of white or yellowish-white colour of aU poaaible 
variations in size, with 
sharply-cut, drcular, 
or undulating bor- 
ders, and with or with- 
out pigment accumu- 
lations (Figs. 65 c and 
66). The retinal rea- 
seis pass unobacured 
over patches of atro- 
phiect choroid, proving 
that the appearance 
is caused by some 
change deeper than 
the sorface of the re- 
tina. 

If the patient comes 
with recent ehoroiditia 
we also often see 
patches of palish colour, but they are less sharply 
boonded and frequently of a greyer or whiter (less 
yellow) colour than patches of atrophy ; moreover, 
the edge of auch a patch is softened, the texture 
of the dioToid being dimly visible there, because only 
portly veiled by exudation. If the overlying retina 
18 unaff'ected its vessela are clearly seen over the dis- 
eased part, bat if the retina itself is ha^ or opaque 
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tbe exact seat of tbe exudation often cannot be at 
once decided; and this difficulty is often increased 
by the hazy state of the vitreous. 




X20 



Fio. 67. — MinDte exudations into inner layer of choroid in 
syphilitic choroiditis. Pigment epitheliam adherent over 
the exndationB, but elsewhere has been washed^off. Ch, 
Choroid. 8el, Sclerotic. 

Syphilitic choroiditis begins in and is often con- 
fined to, the inner (capillary) layer of the choroid 
(Fig. &r)y and hence it often affects the retina. In 
miliary tuberculosis of the choroid the overlying 
retina is clear, and the growth is, for the most part, 
deeply seated (Fig. 68). After very severe cho- 
roiditis, or extensive hsemorrhage, absorption is often 
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Fi&. 68. — Section of miliary tubercle. Inner layers of choroid 
comparatively unaffected. The lighter shading, surrounding 
an artery in the deepest part of the tubercle, represents 
the oldest part, which is caseating ; an artery is seen cut 
across in this part of the tnbercle. 

incomplete; we then find, in addition to atrophy, 
grey or white patches, or lines, which, in pattern and 
appearance, remind us of keloid scars in the skin, or 
of patches and lines of old thickening on serous 
membranes. 

Very characteristic changes are seen after ruptfwre 
of the choroid from sudden stretching caused by blows 
on the front of the eye. These ruptures, always 
situated in the central region, occur in the form of 
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long tapering lines of atrophy, UBaally cnrvod towards 
the disc, and BometimeB branched (Fig. 69) ; their 
1x>rders are of- 
ten pigmented. 
If seen soon af- 
ter the blow the 
rent ia more or 
less hidden hj 
blood, and the 
retina over it is 

The patholo- 
gical condition 
known as " col- 
loid disease " of 
the choroid con- 
sists in the 
growth of Tcry 
small nodules, 
soft at first, af- 
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id (Weckei). 



terwards becoming hard like glass, from the thin 
lamina elastiea, which lies between the pigment epi- 
thelium and chorio-capillaria. It is common in eyes 
eidsed for old inflammatory mischief, and in partial 
atrophy after choroi- 
ditiB(Kg. 70.) Butlittle 
is known of its oj)h- 
thalmosGOpic equira^ 
lent, or Its clinical cha- 
racters. Probably it 
may result from ra- 
rious forms of choroi- 
ditis, and may also be 
a natural senile change. 
Samorrhagetcom the 
choroidal vessels is not 
so often recognised as 
from those of the retina, hut may be seen sometimes, 
especially in old people and in highly myopic eyes. 




ro. 70,— Partifll atrophy Hfter 
sjphilicic choroiditis. Minate 
gTowtlia from inner surface of 
choroid, showing how th^ dis- 
turb the onter layers irf the 
retina, x 60. 
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The patches are more rounded than retinal hsamor- 
rhages, and we can sometimes recognise the striation. 
of the overlying retina. Occasionally they are of 
immense size. Patches of atrophy may follow. 

Clinieal forms of Choroidal Disease. 

(1.) Numerous discrete patches of choroidal 
atrophy (sometimes complete, as if a ronnd bit had 
been punched out, in others iacomplete, though, 
equally round and weU defined) are scattered in 
different parts of the fundus, but are most abun* 
dant towards the periphery ; or, if scanty, are found, 
only iQ the latter situation. They are more or less 
pigmented, unless the patient's complexion is ex- 
tremely fair (Figs. 66 c and 66). 

(2.) The ctisease has the same distribution, but 
the patches are confluent ; or large areas of incom- 
plete atrophy, passing by not very well defined 
boundaries into the healthy choroid around, are 
iaterspersed with a certain number of separate 
patches ; or without separate patches there may be a^ 
widely-spread superficial atrophy with pigmentation 
(Fig. 65 a and h). 

These two types of choroiditis dissemiruda run into- 
one another, different names being used by authors- 
to indicate topographical yarieties. Generally both 
eyes are affected, though unequally; and in some 
cases one escapes. The retina and disc often show 
signs of past or present inflammation. 

Syphilis is by far the most frequent cause of ^ntn- 
metrical disseminated choroiditis. The choroiditis 
begins from one to three years after the primary dis- 
ease, whether this be acquired or inherited ; occasion- 
ally at a later period. 

The discrete variety (Fig. 66 c), where the 
patches, though usually iavolving the whole thick- 
ness of the choroid, are not connected by areas of 
superficial change, is the less serious form, unless 
the patches are very abundant. A moderate number 
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of such patches confined to the periphery, cause no 
appreciable damage to sight. The more superficial, 
and widelj-spread varieties in which the retma and 
disc are inflamed from the first, are far more serious. 
The capillary layer of the choroid seldom again 
becomes healthy, and with its atrophy, even if the 
deeper vessels be not much changed, the retina 
suffers, passing into slowly progressive atrophy. The 
retina often becomes pigmented (Fig. 75), its blood- 
vessels extremely narrowed, and the disc passes into 
a peculiar hazy yellowish atrophy ("waxy disc," 
Hutchinson — "choroiditic atrophy," Gowers). The 
appearances may closely imitate those in true re- 
tinitis pigmentosa, and the patient, as in that disease, 
often suffers from marked night-blindness. Such 
patients continue to get slowly worse for many years, 
and may become nearly blind. 

Syphilitic choroiditis generally gives rise, at an 
early date, to opacities in the vitreous; they are 
either of large size and easily seen as slowly 
floating ill-defined clouds, or so minute and 
numerous as to cause a diffuse and somewhat dense 
haziness ("dust -like opacities," .Forster) (Chap. 
XVI). Some of the larger ones may be perma- 
nent. In the advanced stages, as in true retinitis 
Pigmentosa, posterior polar cataract is sometimes- 
eveloped. 

There are no constant differences between cho- 
roiditis in acquired and in inherited syphilis; in 
many cases it would be impossible to guess, from the 
ophthalmoscopic changes, with which form of the 
disease we had to do. But there is, on the whole, a^ 
greater tendency towards pigmentation in the cho- 
roiditis of hereditary than in that of acquired sy- 
philis, and this applies both to the choroidal patches- 
and to the subsequent retinal pigmentation. 

In the treatment of syphilitic choroiditis we rely 
almost entirely on the constitutional remedies for 
syphilis — mercury and iodide of potassium. Oaseft. 
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which are treated early in the exudation stage are 
▼ery much benefited in sight by mercury, the visible 
exudations quickly melting away ; but I believe that 
even in these, complete restitution seldom takes 
place, the nutrition and arrangement of the pigment 
epithelium and bacillary layer of the retina being 
quickly and permanently damaged by exudations 
into or upon the chorio-capillaris (as in Fig. 67). 
In the later periods, when the choroid is thinned by 
atrophy, or its inner surface roughened by little out- 
growths (Fig. 70), or adhesions and cicatricial con- 
tractions have occurred between it and the retina, 
nothing can be done. A long mercurial course should, 
however, always be tried if the sight be still failing, 
even if l^e changes all look old ; for in some eases, 
even of very long standing, fresh failure takes place 
from time to time, and internal treatment has a very 
marked influence. In acute cases rest of the eyes in 
a darkened room, and the employment of the arti- 
ficial leech or of dry cupping at intervals of a few 
days, for some weeks, are useful. But it is often 
difficult te ensure such functional rest, for the 
patients seldom have pain or other discomfort. 

Disseminated choroiditis sometimes occurs without 
syphilis, chiefly at about the age of puberty. It is 
thought that exposure to bright light may sometimes 
cause it. 

In choroiditis from any cause iritis may occur 
<c/. p. 129). 

(3.) The choroidal disease is limited to the central 
region. There are many varieties of such localised 
•change. 

In myopia the elongation which occurs at the 
3)Osterior pole of the eye very often causes atrophy of 
the choroid contiguous to the disc, and usuaUy only 
on the side next the yellow spot (see Myopia). The 
term "poaterior staphyloma*** is applied to this form 
of disease when the eye is myopic, because the atrophy 
is a sign of jwsterior bulging of the sclerotic. The 
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term " eeleroticO'cTuyroidUU posterior ** is also used. 
A similar crescent, but seldom of great width, is 
Terr commonly seen, bounding tbe lower margin of 
the disc, in astigmatic eyes ; its widest part nearly 
always corresponds accurately with the direction of 
the meridian of greatest curvature of the cornea, and 
thus often assists us in determining the direction of the 
axis of the correcting cylindrical lens (Chap. ^KX). 
A narrow and less conspicuous crescent, or zone, of 
atrophy around the disc is seen in some other states, 
notably in old persons, and in ghi.ucoma (Fig. 90). 
Separate round patches of complete atrophy 
(" punched-out " patches) at the central region may 
occur in myopiawith the above-mentioned staphyloma, 
and must not then be ascribed to syphilitic choroi- 
ditis; in other cases of myopia ill-defined partial 
atrophy is seen about the y. s., sometimes with splits 
or lines running horizontally towards the disc. 

Central senile choroiditis* — Several varieties of dis- 
ease confined to the region of the y. s., and disc are seen, 
and chiefly in old i^rsons. A particularly striking and 
rather rare form is shown m Eig. 71. In others a 
larger, but less defined, area is affected. Some of these 
appearances undoubtedly result from large choroidal 
or retinal extravasations, but the nature of the dis- 
ease in such as Fig. 71 is obscure. — In another form, 
along vrith superficial atrophy, the lai^e deep vessels 
are much narrowed, or even converted into white lines 
and devoid of blood column, by thickening of their 
coats. — In another form the central region is occupied 
by a number of very small, white, or yellowish-white 
dots, sometimes visible only in the erect image. 
This form in typical cases is very peculiar, and 
appears to be almost stationary ; the discs are often 
decidedly pale; when very abundant the spots 
coalesce, and some pigmentation is found. The 
patholc^cal anatomy and general relations of this 
disease are incompletely known ; it has been clinically 
described by Hutchinson and Tay, and is tolerably 

12 



178 DUXASBs or tmt choboip 

cominon- It is synuaetrical and the changes may 
gometimefl be uuBtoken for a, ahght albtuninuric re- 
tiiiidB (p. 185). ISo treatment seems to have any 




Pis. 71, — Cenual choroidltU (Wecker and Jaeger). 



influence. Every case o£ immature cataract shoold, 
when poauble, be examined for central choroidal 



(4.) Anomahtis forme of choroidal disease. — Single, 
]RTge patches of afrophy, with pigmentation,, and not 
located in any particular part, are occasionally met 
with. Probably some of them have followed the 
absorption of tubercular growths in the choroid, 
while others are the result of lai^ spontaneous 
hsemorrhf^s (p. 173); such patches towards the 
front of the fundus may follow blows by blunt 
objects on the overlying sclerotic, which caused hs- 
morrhage, or inflammation, and subsequent atrophy. 
— SingU lai^ patches of exudation are also met 
with, and are, perhaps, tubercular (see p. 138). — 
Choroidal disease in disseminated patches seems aome- 
times to depend upon numerous scattered luBinor- 
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rhages into the choroid, soinetimes o<iCurriiig repeat- 
^edly at difiEerent dates, and leading to patches of 
partial atrophy with pigmentation. The local caude 
of such hsBmorrhages is obscure ; the disease may. 
occur in one eye or both, and in young adults of 
either sex. It may perhaps be called haemor- 
rhagic choroiditis (Chap. XVI). Although the 
changes produced are very gross, some of these 
patients regain almost perfect sight, a fact, perhaps, 
pointing to the deep layers of the choroid as fiie 
seat of disease. It is possible that over-use of the 
eyes, or exposure to great heat or glare, sometimes 
causey choroiditis (p. 176 and 201). 

Single spots of choroidal atrophy, especially to- 
wards the periphery, should, no less than abundant 
changes, always excite grave suspicion of former 
syphilis, and often furnish valuable corroborative 
evidence of that disease. The periphery cannot be 
fully examined unless the pupil be widely dilated. 
A few small, scattered spots of black pigment on 
the choroid or in the retina, without evidence of 
atrophy of the choroid, often indicate former hse- 
morrhages. Such spots are seen after recovery 
from albuminuric retinitis with haBmorrhages, after 
blows on the eye, and sometimes without any relevant 
history. 

Congestion of the choroid is not commonly recog- 
nisable by the ophthalmoscope. That active conges- 
tion does occur is certain, and it would seem that 
myopic eyes are especially liable to it, particularly 
when exposed to bright light and great heat. Serious 
hsBmorrhage may undoubtedly be excited under such 
•circumstances. In conditions of extreme ansBmia the 
whole choroid becomes unmistakeably pale. 

Chhhoma of the choroid (congenital deficiency 
of the lower part) is shown ophthahnoscopically by a 
large surface of exposed sclerotic, often embracing 
the disc (which is much altered in form, and mar be 
hardly recognisable), and extending downwards to 
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the periph^, where it often narrows to a mere line 
or chink. Tne surface of the sclerotic, as judged bj 
the course of the retinal vessels, is often very irr^u- 
lar, from bulging of its floor backwards. The colo- 
boma is occasionallj limited to the part around the 
nerve, or may form a separate patch. Coloboma of 
the choroid is often seen without coloboma of the iris, 
and when both exist, a bridge of choroidal tissue 
generall J separates them in the region of the ciliary 
body. 

AUnnum is accompanied by congenital absence of 
pigment in the cells of the pigmented epithelium and 
stn>ma of the whole uveal tract (choroid, ciliary pro- 
cesses, and iris). The pupil looks pink, because the 
fundus is lighted, to a great extent, indirectly through, 
the sclerotic. Sight is always defective, and the eyes, 
photophobic and usually oscillating. Many almost 
albinotic children become moderately pigmented as. 
they grow up. 
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CHAPTER Xin 

DISEASBS OF THB BBTIKA. 

Of the many morbid changes to which the retina 
is subject, some begin aiid end in this membrane, 
such as albuminuric retinitis and many forms of 
retinal hsemorrhage; in others, the retina takes 
part in changes which b^in in the optic nerve 
(neuro-retinitis), or in Qie choroid (choroido- 
retinitis); veiy serious lesions also occur from 
embolism or thrombosis of the central retinal ves- 
sels. The retina may be separated ("detached") 
from the choroid by serous fluid or blood. The re- 
tina may also be the seat of malignant growth 
(glioma), and probably of tubercular inflammation. 

In health tne human retina is so nearly trans- 
parent as to be almost invisible by the ophthalmoscope 
during life, or to the naked eye if examined imme- 
diately after excision. We see the retinal blood- 
▼essels, but the retina itself, as a rule, we do not see. 
The main blood-vessels are derived from the arteria 
and vena centralis, which enter the outer side of the 
optic nerve, about 6 mm. behind the eve ; the veins 
and arteries are generally in pairs, ihe veins not 
being more numerous than the arteries; all pass 
from or to the optic disc (Fig. 32). At the disc anas« 
tomoses, chiefly capillary, are formed between the 
Tessels of the retina and those of the choroid and 
sclerotic. As no other anastomoses are formed by the 
Tessels of the retina, the retinal circulation beyond 
the disc is terminal; and, further, as the vessels 
branch dichotomously, and the branches anastomose 
•only by means of their capillaries, the circulation of 
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eadi consider&ble branch is termmal also. The 
capillaries, which are not visible by the ophihalmo- 
SGope, are narrower and leee abundant than those of 
the choroid, and their mealies become much wider 
towards the anterior and less important parts of the 
retina. At the j. a. (Fig. 72), the.only part used for 
accurate sisht, they are, however, very abondajit 
(compare Fig. 64) ; but at the tbit centre o£ thi» 
region {fovea centralit), where all the layers except 
the cones and outer granules are ezcesBively thin, 
there are no vessels, the capillaries forming fine, 
close loops just around it (Fig. 72). 




fie. 72. — Blood-vesteli of bnmaii retina tt the jellow spot 

(artificial ii^ection)i The central gap con-esponds to the 

Fovea centralis. A. Artoriec; v. Veins; H. Nasal nde 

lowarda disc) ; T. Temporal side. The meahea are nxacU 

' wider at Vbe periphery of the retina. 

In children, especially those of dark complexion, a 
peculiar, white, shifting reflexion, or shimmer, is 
often seen at the y. s. r^on, and ^ong the course of 
the principal vessels. It changes with every moT&- 
ment of the mirror, and reminds one of the shiftine 
reflexion from " watered" and " shot" silt. Around 
tlie y. s. it t^kkes the form of a ring or zone, and ia 
known as the "halo round the macula" Qp. 481. 
When the choroid is highly pigmented, even if this 
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shiftmg reflexion be absent, the retina is visible ad a 
faint haze oyer the choroid like the ''bloom" on a 
plum. Under the high magnifying power of the erect 
image the nerve-fibre layer is often visible near the 
disc, as a faintly-marked radiating striation. The 
sheaths of the lai^e central vessels at their emergence 
from the physiological pit (p. 46) show many varia- 
tions in thickness and opacity. 

In rare cases the medullary sheath of the optic 
nerve-fibres, which should cease at the lamina cri- 
brosa, is continued through the disc into the retina, 
and causes the ophthalmoscopic appearance known 
as "opaque nerve-fibres." This congenital pecu- 
liarity may affect the nerve-fibres of the whole cir- 
enmference of the disc, or only a patch or tuft of 
the fibres ; it may only just overleap the edge of the 
disc, or may extend far into the retina, where even 
separate islands of opacity are sometimes seen. It is 
to be particularly noted that the central part (phy- 
siological pit) of the disc is never affected, because 
it contains no nerve-fibres. The affected patch 
is pure white, and quite opaque, its margin 
thins out gradually, and is striated in fine lines, 
which radiate from tiie disc like carded cotton wool ; 
the retinal vessels may be buried in the opacity, or 
run unobscured on its surface, and are of normal 
size. The deep layers of the affected part of the 
retina being obscured by the opacity, an enlargement 
of the normal "blind-spot" is the result. One 
eye, or both, may be affected. There is seldom any 
£fficulfy in distinguishing this condition from opacity 
due to neuro-retinitis. 

Ophthalmoscopic signs of JRetinal Disease, 

Congestion, — No amount of capillary congestion, 
whether passive or active, alters the appearance of the 
retina ; and as to the large vessels, it is better to speak 
of the arteries as unusimlly large or tortuous, or of 
the veins as turgid or tortuous, than to use the 
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general term congestion. Capillary congestion of 
the optic disc may undoubted^ be recognised ; but 
even here great caution is needed, and much allowance 
must be made for differences of contrast depending on 
diflferences in the tint of the choroid, for the patient's 
health and age, and for the brightness of the light 
used, or, what is the same thing, for the size of the 
pupil. Caution is also needed against drawing hasty 
mf erences from the slight haziness of the outline of 
the disc, which may often be seen in cases of 
hypermetropia, and which is certainly not always 
morbid. 

The only ophthalmoscopic proof of true BetinUia is 
loss of transparency of the retina, and two chief types 
are soon recognised according as the opacity is dif- 
fused, or consists chiefly of abrupt spots and patches. 
Hflsmorrhages are present in many cases of retinitis ; 
but they also often occur without mflanmiation. The 
state of the disc varies much, but it seldom escapes 
entirely in a case of extensive or prolonged re- 
tinitis. In a large majority of cases of recent 
retinitis the visible changes are limited to the cen- 
tral region, where the retina is thickest and most 
vascular. 

(1.) The lessened transparency which accompanies 
difftued retinitU simply didls the red choroidal reflex, 
and the term " smoky " is fairly descriptive of it. 
The same effect is ^ven by slight hazrness of any 
of the anterior media, but a mistake is excusable 
only when there is diffused mistiness of the vitreous 
from opacities which are too small to be easily 
distinguished (Chap. XYI), and the difBiculty is 
then increased because this very condition of the 
vitreous often coexists with retimtis. A comparison 
of the erect and inverted images is often useful ; for 
if the diffused haze noticed by indirect examination 
be caused by retinitis, then by the direct examination 
what before seemed a uniform haze may now appear 
as well-marked spotting or streaking. When the 
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change is pronounced enough to cause a decidedly 
white haze of the retina there is no longer any 
donht. The retinal arteries and veins are sometimes 
«nlai^ed and tortuous in retinitis, and in seyere 
caaes they are generally obscured in some part of 
tiieir course. These forma of uniformly diffused 
retinitis are usually caused either by syphiUa or 
embolism. 

^2.) Near the y. a. a number of small, intensely 
irhite, rounded spots are seen (Fig. 73), either quite 




Via, 73.— Benal retinitis &C a late ituge (Wecker and Jaeg«r). 



discrete or partly confluent. When verv abundant 
and confluent they form large, abruptly outlined 
patches, with irregular borders, some parts of these 
patches being striated, others stippled. 

(3.) A number of separate patches are scattered 
about the central r^oa, but witnout special reference 
to the y. s. They are of irregular shape, white or 
pale buff, and sometimes striated (Fig. 74) ; they 
are easily distinguished from patches of choroidal 
atrophy (p. 168) by their colour, the comparative 
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BOftnesa of their oatlines, and the absence of 
pigmentation. 

In tjpeB 2 and 3, some hffimorrliages are usoallf 
present ; the retina generally may be clear, but more 
often there is diffused haze and evidence of swelling. 
The hnmorrh^ea may be so nnmeroiiB and laige as- 




to form the chief feature, the retinal veins being- 
extremely tortnons and dilated. 

Forms 2 and 3, which nearly always affect both 
eyes, are generallT associated with albuminuria, but 
in rare cases eimifar changes are caused by cerebral 
disease and other conditions. 

(4.) Barely a single lai^ patch or area of white 
opacity is seen with softened, iU-defined edges, any- 
retinal vessels that may cross it being obscured. 
Snch a patch of retinitis is nsually caused hy cho- 
roidal exudation beneath (p. 168). 

Hemorrhage into (or beneath) the retina is known 
by its colour, which is darker than that of the 
average choroid ; but redder and lighter than that of 
a very dark choroid. Blood may be effused into any 
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of the retinal layers, and the shape of the blood 
patches is mainly determined by their positioii. , 
When effused into the nerye-flbre layer, or confined 
by the sheath of a large vessjel, the extravasation 
takes a linear or streaked form and structure, follow- 
ing the direction of the nerve-fibres ; extravasations 
in the deeper layers are rounded. Very large 
hsemorrhages, many times as large as the disc, some- 
times occur near the yellow spot, and probably all the 
layers then become infiltrated, while sometmies the 
blood ruptures the anterior limiting membrane of 
the retina and passes into the vitreous. 

Betinal hsBmorrhages may be large or small^ 
single or multiple ; limited to the central region or 
scattered in aU parts ; linear, streaky or flame-shaped,, 
punctate or blotchy ; they may lie alongside large 
vessels, or have. no. apparent relation to them. The 
hsemorrhage may, as already mentioned, be the 
prin-ajy change, or may only form part of a re- 
tinitis or papillo-retinitis. A hsBmorrhage which 
is mottled and of dark, duU colour, is generally old. 
The rate of absorption varies very greatly ; hasmor- 
rlu^es after blows are very quickly absorbed, while 
those depending on rupture of diseased vessels in 
old people, or accompanying albuminuric retinitis, 
generally last for months, and often leave permanent 
traces. 

Figmentation of the retina has been referred to- 
in connection with choroiditis (p. 170). Whenever 
pigment in the fundus forms long, sharply-defined 
lines, or is anunged in a mossy, lace-like or reticu^ 
lated pattern, we may always safely infer that it is 
situated in the retina, and generally that it lies along 
the sheaths of the retinal vessels (compare Fig. 75 
with Fig. 72) . Pigment in or on the choroid never takes 
such a pattern, being usually in blotches or rings. 
The two typesj however, are often mingled in cases of 
choroiditis with secondary affection of the retina;, 
indeed, in every case where we decide that the retina- 
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is pigmented the choroid must be carefully examined 
for evidences of former choroiditis. 

Spots of pigment may be left 
after the absorption of retiiui] hemor- 
rhages. Such spots can generallj be 
distinguished &om those following 
choroiditis bj their more uniform 
appearance and by the absence of 
l-iG. 76.- Study Signs Of choroidal atrophy 
of pijfment in AWophy of the rdtna, ot which jpiig-- 
the retina in a mentation of the retina, when pre- 
specimen of se- sent, is always a sign, has for its most 
condary retinitii constant indication a marked shrink- 
fiJ^^'thTi'Z^ ing of the retinal blood-vessels and 
(vitreous) sur- thickening of their coats. When the 
fiioe. atrophy follows a retinitis or cho- 

roido-retinitis (retinitis pigmentosa, 
-syphilitic choroido-retinitis, &c.) all the layers are 
involved, and the outer layers (those nearest the 
choroid) earlier than the inner; but when it is se* 
condary to disease of the optic nerve (optic neu- 
ritis, progressive atrophy, and glaucoma) only the 
layers of nerve-fibres and ganglion-cells are atro- 
phied, the outer layers being found perfect, even after 
many years. A retina atrophied after retinitis often 
does not regain perfect transparency, and if there have 
been choroiditis the retina remains especially hazy 
in the parts where this has been most seve^. 

The disc in atrophy following retinitis or choroido- 
retinitis always passes into atrophy, often of peculiar 
appearance, being pale, hazy, homogeneous-looking, 
and with a yellowish or brownish tint (p. 175). 

Detachment (B^paration) of the retina.-^As there is 
no continuity of structure between the choroid and 
retina, the two may be easily separated by effusion of 
blood or sereus fluid, the result either of injury or 
disease, by morbid growths, and by the traction of 
fibrous cords in the vitreous. Such fibrous bands 
and strings develope in the vitreous in some cases of 




DISBA8E8 or THS BBTINA. 189 

irido-cyclitis, and perhaps in myopic esyoa without 
signs of inflammatdon. Occasionally rents may be 
seen in the separated retina. It has been soggested 
that such rents occurring whilst the retina was still 
tn tiid might initiate the detachment bj allowing the 
intmsion of TitreoiiB between 

the retina and choroid; and 

this explanation may possibly 
hold good in very myopic eyes. 
The retina is separated at the 
expense of the Titreons (which 
is proportionately absorbed), 
but always remains attached 
at the disc and ora senata, 
unless as the result of wound 
or great violence. The depth, 
area, and situation of the de- 
tachment are subject to much 
Tariety. Fig. 76 shows a diagrammatic section of 
an eye in wMch the lower part of the retina is se- 
parated. 

The separated portion is usually far within the 
focal length of the eye ; its erect image is, therefore 
very easily risible by the direct method (p. 49, 1), 
when it appears as a dark grey, or whitish 
reflexion in some part of the field, the remainder 
being of the natural red colour; the detached part 
is grey or whitish, because the retina bas become 
opaque. With care we can accurately focus the 
surface of tbe grey reflexion, see that it is folded, 
and see one or more retinal vessels meandering upon 
it in a tortuous course ; they appear small and of dark 
colour. If the separation be deep the outline of its 
more prominent folds (Fig. 77) can be seen standing, 
out sMrply against the red bac^round, and in some 
cases the folds flap about when tlie eye is quickly 
moved. In extreme cases we can see the detached. 
part by focal light. When the detachment is recent, 
especially if shallow, the red choroid is still seen 
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through it; the diagnoaia then rests on the obserra- 
tion <n whether the veBsals in on; part become darker, 
smaller, and more tortnous, and upon ophthalmo- 
scopic estimation of the re- 
-" -^ fraction of the retinal r^aels 

(p. 51) at difFerent parts of 
the fundus, for the detached 
pat will be much more hy- 
permetropic than the rest. 
In very high myopia a shal- 
low detachment may still lie 
behind the principal focus, 
and therefore not yield an 
erect image without a suit- 
able concavo lens ; in such a 
case, and in others where 
inute rucks or folds of de- 
tachment are present, exami- 
nation by the Indirect method 
leads to a right di^nosis ; the image of the detached 
portion is not in focus at the same moment as its sur- 
rounding parts, j>aniUae^ movement* is obtained, and 
the Tesseb are tortuous. Deep and extensive detach- 
ment is often associated with opacities in the Titreoas 
or lens, or with iritic adhesions ; and any of these 
conditions interfere with the conclusive application 
of the above tests. The treatment of detachment of 
the retina is very unsatisfactory. Puncture of the 
sclerotic over the detachment, or of the separated 
retina itself, allowing the Quid to escape from the 
«ye in the one case or into the vitreous in the other, 
have been repeatedly tried. Ijately profuse sweating 
and salivation, induced by pilocarpme (F, 35) has 
been recommended in recent cases. 



Fro. 77. — OpbthftlmoMo- 
pic appearance of ds- 
tached retina (erect 
image) (after Wecker 
and Ja^er). 
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Clinical, forma of Betinal Disease, 

The symptoms of retinal disease relate only to 
the failure of sight which they cause, and this 
may be either general or confined to a part of the 
field, according to the nature of the case. I^either 
photophobia nor pain occurs in uncomplicated 
retinitis. 

SyphUUie retinitis is generally associated with 
and secondary to choroiditis (p. 175), but in a few 
cases retinitis of the same kind is primary, The 
Titreous in this disease, as in syphilitic choroiditis, 
is often hazy, and the opacities are sometimes seated 
very deeply, just in front of the retina. The changes 
are those of difEuse retinitis (p. 184, 1), with slight 
"smoky" haze, often confined to the region of the yel- 
low spot or disc ; but in bad cases the haze passes into 
a whiter mistiness, and extends over a much larger 
region ; sometimes long, branching streaks or bands 
of dense opacity are met with, and haemorrhages may 
occur. The disc is always hazy, and at first too red, 
while the retinal vessels, both arteries and veins, are 
somewhat turgid and tortuous ; rarely the disc be- 
<somes opaque and swollen (papillitis). At a late 
period, in unfavorable cases, the vessels shrink slowly, 
almost to threads, and the retina often b<^conies pig- 
mented at the peripheiy, the pigmented epithelium of 
the choroid at the same time disappearing.. 

Syphilitic retinitis is one of the secondary sym- 
ptoms, seldom setting in earlier than six, or later 
than eighteen, months after the primary disease. It 
occurs in congenital as well as acquired syphilis. It 
l^enerally attacks both ^es, though often with an 
mterval. Its onset is often rapid, as judged by its 
chief symptom, failure of sight, and itrimay be stated 
that, as a rule, the degree of amblyopia is tnuch 
higher than would be expected from the ophthal- 
moscopic changes. Night-blindness is often a pro- 
nounced symptom. Its course is chronic, seldom 
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lasting less tban several montlis, and it shows a re- 
markable tendency for many months to repeated 
and rapid exacerbations after temporary recoyeiies, 
but with a tendency to get worse rather than per- 
manently better. Amongst the early symptoms is 
often a "flickering," and this with the history of 
variations lasting for a few days, and of marked 
night-blindness, often leads to a correct surmise be- 
fore ophthalmoscopic examination. There is, how- 
ever, nothing pathognomonic in any of the symptoms.. 
An annular defect in the visual field ("ring sco- 
toma,") may often be found if sought ; in the late 
stages the field is contracted. 

Mercury produces most marked benefit, and whei^ 
used early it permanently cures a large proportion of 
the cases ; but in a number of cases, perhaps in those 
where there is most choroiditis, the disease goe» 
slowly from bad to worse for several years, in spite 
of very prolonged mercurial treatment. Of the effi- 
cacy of prolonged disuse of the eyes, and of local 
counter-uritation or depletion, strongly recommended 
by many authors, I have had but little experience. 

Albuminuric retinitis (papillo-retinitis), — The 
changes are strongly marked, and so characteristie 
that it is {possible, in most cases, to say from an 
ophthalmoscopic examination alone that tibe patient 
is suffering from chronic kidney disease. 

The earliest change (the stage of oedema and exud- 
ation) is a general haze, of greyish tint, in the 
central region of the retina, generally with some 
hsBmorrhages and soft-edged white patches (3, p. 
185), and with or without haze and swelling of the 
disc. In this stage the sight is often unimpaired, 
and so the cases are seldom seen by ophthalmic sur- 
geons till a few weeks later, when the translucent, 
probably albuminous, exudations in the swollen 
retina nave passed into a state of fatty or fibrinous 
degeneration, a change which affects both the nerve- 
fibres and connective tissue. 
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In this, the second stage, we find a number of 
pore white dots, spots, or patches, in the hazj 
region, and especially grouped around the yellow 
spot. Their peculiarity is their sharp definition and 
pure, opaque, white colour ; indeed, when small and 
round, they are quite glistening. When not very 
numerous they are generally confined to the yellow 
spot region, &om which they show a tendency to 
radiate in lines (Fig. 73) ; when very small and 
scanty they may be overlooked, unless we examine 
the erect image ; but in most cases large patches are 
formed by the confluence of small spots, and the 
borders of these patches are striated, crenated, or 
spotted. At this stage the soft-edged patches (Fig. 
74) have often to a great extent disappeared or 
become merged into more general opacity of the 
retina ; the disc is hazy and somewhat swollen, es- 
pecially just at its margin, and the retina, as judged 
by the undulations of its vessels, and confirmed 
by post-mortem examinations, is much thickened. 
HsBmorrhages are generally still present in greater 
or less number, and occasionally constitute the most 
marked feature of the case ; they are usually striated. 
Sometimes an artery is seen sheathed by a dense 
white coating.* In another group papillitis (p. 203) 
is the most marked change, though some bright 
white retinal spots are always to be found by careful 
examination. 

The usual tendency is towards subsidence of the 
csdema, and absorption of the fatty deposits and 
extravasations, generally with improvement of sight 
— ^the third stage, or stage of absorption and atrophy. 
In the course of several months the white spots 
diminish in size and number until only a few very 
small ones are left near the yellow spot, with, per- 
haps, some residual haze: the blood-patches are 
slowly absorbed, often leaving pigment spots, and 

* IllustratioDB of this are given in Gowers's ' Medical Ophthal- 
moscopy,' pi. xii, fig. 1, and in * Trans. Ophth. Soc.,' vol. ii, pi. ii. 

13 
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the retinal arteries may be shrunken. In eases of 
only moderate severity almost perfect sight is re- 
stored. But when the optic disc suffers severely 
(severe papillitis), or if the retinal disease is excessive 
and attended by great oedema, sight either improves 
very little, or, as the disc passes into atrophy and 
the retinal vessels contract, it may sink to almost 
total blindness. Such a condition may be mistaken 
for atrophy after cerebral neuritis ; but the presence 
of a few minute bright dots or of some superficial 
disturbance of the choroid, at the yellow spot, or of 
some scattered pigment spots left by extravasations, 
will generally lead to a correct inference (p. 188). 
In the cases attended by the greatest swelling and 
opacity of retina and disc, death often occurs before 
retrogressive changes have taken "ph^ce. 

Albuminuric retinitis is symmetrical, but seldom 
quite equal in degree or result in the two eyes. In 
extreme cases it may cause detachment of the retina. 

The kidney disease in the malady under considera- 
tion is always chronic. The retinitis may occur in 
any chronic nephritis, and in the albuminuria of 
pregnancy. Whatever be the form of the kidney 
disease, the retinitis seldom occurs without other 
signs of active kidney mischief, such as headache, 
vomiting, loss of appetite, and often anasarca. The 
quantity of albumen varies very much. In the 
absence of anasarca the symptoms are often put 
down to "biliousness," and as in such cases the 
failure of sight is the most troublesome symptom, 
the ophthalmoscope often leads to the correct dia- 
gnosis. A second attack of retinitis sometimes occurs 
in connection with a relapse of renal symptoms. 
Many of the best marked cases of albuminuric reti- 
nitis occur in the albuminuria of preg^nancy, and the 
prognosis for sight is good in many of these if the 
symptoms come on late in the pregnancy ; but some 
of them (probably cases of old kidney disease) do 
very badly, and pass into atrophy of the nerves. 
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(For the changes which occur in the retina in 
other chronic general diseases, e. g, diabetes, per- 
nicious ansBmia, and leucocythasmia, aee Chapter 

xxni.) 

The term retinitis JuBmorrhagica hats been given to 
certain rare cases, where very numerous, linear 
or flame-shaped retinal hsemorrhages are found all 
oyer the fundus, with extreme venous engorgement. 
It usually occurs in only one eye at a time, and 
comes on rapidly. The patients are often gouty. 
Thrombosis of the trunk of the vena centralis 
retince is probably the determining cause of the con- 
dition.* 

Other cases are seen where extravasations, varying 
much in size, number and shape, are scattered in 
different parts of the fundus of one or both eyes. 
Some of them are probably allied to the above, but 
often the nature of the case is obscure, or the hsemor- 
Thages are related to senile degeneration of vessels. 
Such cases are often called retinitis apoplectiea. 

Lastly, in an important group, a single veiy large 
extravasation occurs from rupture of a large retinal 
vessel, probably an artery. The hsemorrhage is gene- 
rally in the yellow spot region ; in process of absorp- 
tion it becomes mottled, the densest parts remaining 
longest, and, if seen in that condition for the first 
time, the case may be taken for one of multiple 
hsemorrhages. These large extravasations cause 
great defect of sight, which comes on in an hour or 
two, but not with absolute suddenness. Absorption, 
in the several groups of cases just mentioned, is very 
«low. 

Hsemorrhages may occur from blows on the eye. 
They are usually small and quickly absorbed, differ- 
ing in the latter respect very much from the cases 
before described. 

Embolism of the central artery of the retina, or of 
one or more of its main divisions,' gives rise to a cha- 

• HatcbuiBon; Michel, Qraefe's <Arch. f. Ophth.,' xxiv, 2. 
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racteristic retinitis, the cause of wMcli can in most 
cases be recognised at once if it be recent ; whilst in 
old cases the appearances, taken with the history, 
lead to a right diagnosis. Thronibtms of the artery 
causes similar changes. 

The leading symptom of embolism is the occur- 
rence of an instantaneous defect of sight, which is 
found on trial to be limited to one eye ; sometimes 
the feeling is as if one eye had suddenly become 
** shut/' the blindness being as sudden as that from 
quickly closing the lids; but whether the defect 
amounts to absolute blindness or not, depends on the 
position and size of the plug. In any case, owing to 
the temporary establishment of collateral circulation 
by the capillary anastomoses at the. disc (p. 181), tbe 
patient often notices an improvement of sight a few 
hours after the occurrence. But this improvement 
is only very slight, the collateral channels being 
quite msufficient to meet the demand fully ; nor is it 
often permanent, because the retina suffers very 
quickly from the almost complete sta»s, oedema and 
ii^mmation rapidly setting in and leading to per^ 
manent damage. 

If the case be seen within a few days of the occur- 
rence, the red reflex of the choroid around the yellow 
spot and disc is quite obscured, or partially dulled, 
by a diffused and uniform white mist. The opacity 
is greatest just around the centre of the yellow spot, 
where the retina is veir vascular (Fig. 72), and where 
its cellular elements (ganglion and granule layers) 
are more abundant than elsewhere ; but at the very 
centre of the white mist a small, round, red spot is 
generally seen, so well defined that it may be mis- 
taken for a haBmorrhage ; it represents the Jhvea 
centraMsj where the retina is so thin that the choroid 
continues to shine through it when the surrounding 
parts are opaque ; it is spoken of by authors as the 
" cherry-red spot at the macula lutea." This appear- 
ance is very seldom seen except after sudden arrest 
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of arterial blood supply, by embolism or thrombosis 
of the arteria centndis, and perhaps by haemor- 
rhage into the optic nerve compressing the vessels ; 
and of these causes embolism appears to be the com- 
monest. The haze surrounds and generally affects 
the disc also, which soon becomes very pale. The 
small veins in the yellow-spot region often stand out 
with great distinctness, partly because enlarged by 
stasis, and partly from contrast with the white retina. 
Small haemorrhages are often present. The larger 
retinal vessels, both arteries and veins, are more or 
less diminished at and near the disc, the arteries in 
the most typical cases being reduced to mere threads ; 
both arteries and veins are, however, sometimes ob- 
served to increase in size as they recede from the disc. 
The arteries, however, are not always extremely 
shrunken in cases of retinal embolism, the variations 
depending upon the position and size of the plug, 
t. 6. upon whether it causes complete occlusion or not. 
The sudden and complete failure of supply to a single 
branch of a retinal artery is sometimes followed by its 
emptying and shrinking to a white cord almost im- 
mediately. In other cases the branch may for a time 
be little, if at all, altered in size, and yet its blood 
column be quite stagnant, as is proved by the im- 
possibility of producing pulsation in it by the firmest 
pressure on the globe, whilst the other branches re- 
spond perfectly to this test (p. 48). But in other 
cases, this pressure test, which showed blockage of 
some or all branches shortly after the onset, again 
produces pulsation a few days later, without any 
visible evidence of coUat'Cral circulation. 

In from one to about four weeks the cloudiness 
clears off, and the disc passes into moderately white 
atrophy ; the arteries, or some of them (according 
to the position of the plugging), are either reduced 
to bloodless white lines, or are simply narrowed con- 
siderably, whilst still pulsating easily on pressure. 

Sight is almost always lost, or only perception of 
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lai^ objects retained, whaterer be the final state of 
the blood-TeaseU. In tbe rare cases, where an em- 
bolus passes beyond the disc, and is arreeted in a 
branch at some distance from it, the changes are 
confined to the corresponding sector of the retina, 
and a limited defect of the ^Id is the only perma- 
nent resnlt. It is scarcely necessary to sa^ that no 
treatment can be of any nse in cases of laetmg occlu- 
don of the retinal arteries. 

In a few cases where instantaneous blindness of 
both eyes has been associated with extremely di- 
minished arteries (^'itehatnia retime"), iridectomy 
has been followed by return of sight ; lower tension 
causing re-establishnieut of circulation. These cases 
generally occur after whooping cough. (See ai*o 
Qninine blindness.) 
BeHniii* piffmetUota is a Tery slowly progresuTe 
symmetrical diaease, 
leading to atrophy of 
the retina, with collec- 
tion of black pigment 
in its layers and around 
its blood-Tessels, and 
secondary atrophy of 
the disc 

The earliest symptom 
is inability to see well 
at night, or by artificial 
Tie. 78. — Extreme coacentric light (night-blindness, 
contraction of Add oF Tulon nyctalopia). Concentric 
(R.) in . ca.* of "dvsnoed le- ^entraction of the Tisual 
tiBitii piETnentoii. The cen- „ ,, _— 

trmi dot .how. the fixation field soon ocours (Pig. 
point. The bl&ck ihows the ?o). These defects may 
partloat reach a high d^ree, 

whilst central vision re- 
mains excellent in bright daylight. The symptoms 
are noticed at an earlier stage by patients in whom 
the choroid is dark, and absorbs much light. 
Ophthalmoscopic examination, where these sym- 
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ptoms haye been present for some years, shows : — 
(1) at the equator or periphery a greater or less 
quantity of pigment, arranged in a reticulated or 
linear manner (Fig. 75), often with some small, 
separate dots; (2) in advanced cases, evidence of 
removal of the pigment epithelium, but never any 
patches of choroidal atrophy ; (8) that the pigment 
is arranged in a belt, which is generally uniform, 
the x>attem being most crowded at the centre, and 
thinning out towards the borders of the belt; (4) 
that the changes are always symmetrical, and the 
symmetry veiy precise. These appearances are quite 
characteristic of true retinitis pigmentosa. In addi- 
tion, we find (5) diminution in size of the retinal 
blood-vessels, the arteries in advanced cases being 
mere threads ; (6) a peculiar hazy, yellowish ** waxy " 
pallor of the optic disc (p. 175) ; (7) sometimes the 
pigmented parts of the retina are quite hazy; (8) 
posterior polar cataract and disease of the vitreous 
are often present in the later stages. The latter 
changes (5 to 8), however, are found in many cases 
of late retinitis consecutive to choroiditis, and are 
not peculiar to the present malady. 

The disease begins in childhood or adolescence, 
progresses slowly but surely, and, as a rule, ends in 
blindness some time after middle life. A few cases 
of apparently recent origin are seen in quite aged 
persons, and a few are considered to be truly con- 
genital. The quantity of pigment visible by the 
ophthalmoscope varies much in cases of apparently 
equal duration, and is not in direct relation to the 
defect of sight; cases even occur, which certainly 
belong to the same category, in which no pigment is 
visible during life, the retina being merely hazy, and 
in one such case microscopical examination revealed 
abundance of minutely divided pigment (Poncet). 
The pathogenesis of the disease is not finally settled ; 
it is at present doubtful whether there is from 
the first a slow sclerosis of the connective-tissue 
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elements of the retina, with passage inwards of pig- 
ment from the pigment epithelium, or whether the 
disease begins in the superficial layer of the choroid 
and the pigment epitheuum. Its cause is obscure. 
It is undoubtedly strongly heritable, and many 
high authorities believe that it is really produced 
by consanguinity of marriage, either between the 
parents, or near ancestors of the affected per- 
sons. Many of its subjects are of full mental 
and bodily vigour; but others are badly grown, 
suffer from progressive deafness, and are defec- 
tive in intellect. Although want of education, as 
a consequence of defective sight and hearing, may 
sometimes account for this result, we cannot thus 
explain the various defects and diseases of the 
nervous system which are not unfrequently noticed 
in kinsmen of the patients. That the subjects of 
this disease should be discouraged from marrying is 
sufficiently evident. 

In a few cases galvanism has been followed by 
improvement both of vision and visual* field, but no 
other treatment has any influence. 

Complications such as cataract and myopia are not 
uncommon, and must be treated on general prin- 
ciples. 

It is sometimes very difficult to distinguish widely- 
diffused and superficial choroiditis, with pigmentation 
of retina and atrophy of the disc, from true retinitis 
pigmentosa. The question will generally relate to 
cause, as between retinitis pigmentosa and choroido- 
retinitis from syphilis (p. 174). But other cases of 
choroido-retinal disease are sometimes met with, 
which though differing in ophthalmoscopic appear- 
ance from typical retinitis pigmentosa, are, like it, 
related to some general disease of the nervous 
system in the patient or his parents, and not to 
syphilis. 

Betinal dieeate from intense light, — ^A number of 
• Gann, « Oph. Hosp. Reports/ x, 161. 
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cases have now bieen observed ia which blindness of 
a small area at the centre of field has been caused 
bj staring at the sun, usually during an eclipse. 
Corresponding to this functional defect ophthalmo- 
scopic evidence of choroiditis or choroido-retinitis 
have been found at the yellow spot. The defect 
often lasts for months, if not permanently.* (Com- 
^re blindness from snow, electric light, &c,, 
p. 226.) 

* For accoanto of recent cases and experiments on this 
affection see * Lend. Med. Becord/ Oct., 1888 ; also ' Ophtbal- 
mic Beview/ April and May. 
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CHAPTER XIV 

DISBASBS OF THE OPTIC NEBYE. 

The optic nerve is often diseased in its whole 
length, or in some part of its course, either within 
the skull, in the orbit, or at its ocular end. 

The effect of disease of the optic nerve in pro- 
ducing*(l) ophthalmoscopic changes in its visible por- 
tion (the optic disc, or papilla optica), and (2) dd^eci 
of sight, varies greatly according to the seat, nature, 
and duration of the disease. The appearance of the 
disc may be entirely altered hj oedema and inflam- 
mation, without the nerve-fibres losing their conduc- 
tivity, and, therefore, without loss, or even defect, of 
sight ; on the other hand, inflammatory or atrophic 
changes, causing destruction of the nerve-fibres, may 
arise in the nerve at a distance from the eye, and, 
whilst producing great defect of sight, cause little or 
no immediate change at the disc. Although we are 
here concerned chiefly with the ophthalmoscopic and 
visual sides of the question, a few words are needed 
as to the morbid changes in the nerve. 

The pathological changes to which the optic nerve 
is liable include those which affect other nerve tissues. 
Inflammation varying in seat, cause and rapidity, 
and resulting in recovery or atrophy, may originate 
in the nerve itself, may pass down it from the brain 
(descending neuritis), or may extend into it from 
parts around ; atrophy may occur from pressure by 
tumours, or distension of neighbouring cavities (e. g. 
the third ventricle), or from laceration or compres- 
sion after fracture of the optic canal ; and tiie optic 
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nerve is very subject to the change known as '' grey 
degeneration " or " sclerosis." 

Lastly, the optic nerve being surrounded by & 
lymphatic space (" subvaginal space ")9 which is con- 
tinuous through the optic foramen with the meningeal 
spaces in the skull and is bounded by a tough, fibrous 
*' outer sheath," is liable to be affected by morbid 
processes going on in that space. This subvaginal 
or inter-sheath space, bounded externally by tho 
outer sheath of the optic nerve, is lined internally by 
the inner sheath which is closely adherent to tho 
nerve itself (Fig. 35). Fluid retained or secreted in 
the subvaginal space is often found there post 
mortem, in cases of the optic neuritis about to be 
described as so commonly associated with intracranial 
disease, and has been held to explain the occurrence 
of this neuritis. Becent microscopical researches,, 
however, have shown that inflammatory changes can 
be traced along the whole course of the optic nerves. 
from their intra-cranial part to the eye. The occur- 
rence ot optic papillitis* in intracranial disease is pro- 
bably, therefore, explained in all cases by an extension 
of inflammationfromthe brain or its membranes either 
along the interstitial connective tissue of the nerve or 
down the inner nerve- sheath, or perhaps, in somo 
cases, along the intrinsic blood-vessels of the optic 
nerve. This explanation by " descending neuritis '^ 
has always been accepted for the papillitis caused by 
meningitis. But other hypotheses, which have been,, 
or seem likely to be, given up, have hitherto been 
held by most authorities to be more applicable to the 
papillitis caused by cerebral tumour, because in this. 
form the signs of inflammation in the nerve above the 
disc and in the membranes at the base of the brain,, 
if present at all, are so slight as to require a careful 

* '* Papillitis'' has been proposed by Leber to designate the 
ophthalmoscopic appearances of the inflamed or swollen diic^ 
without reference to theories of causation, or to the state of the- 
nerve trunk. 
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microscopical examination for their detection. The 
part taken bj the fluid which, as stated aboYe, is 
often present in the subyaginal space of the nerve 
and in greatest quantity close to the eye, is not yet 
known. It may possibly act in either or both of two 
ways; mechanically by compressing the nerve and 
hindering return of blood from the retina, and thus 
complicating an already existing neuritis, or vitally 
by carrying inflammatory germs from the cranial 
cavity to the optic nerve. It is not yet fully known 
how cerebral tumours set up descending optic neuritis 
when the absence of fluid in the sheath precludes 
any appeal to its influence ; but many facts point to 
the probability that they do so by lighting up irritation 
with increase of cell-growth in the surrounding brain 
substance, and local meningitis. Nor is it fully 
understood why the other cranial nerves are so seldom 
damaged, at least permanently.* 

As already stated in previous chapters, inflamma- 
tion may extend into the disc from the retina or 
choroid near to it, and may occur in consequence 
of the sudden arrest of the blood-current caused 
by embolism and thrombosis of the central retinal 
vessels, in their course through the nerve. 

The ophthalmoscopic signs of papillitis are caused 
by varying degrees of OBdema, congestion and in- 
flammation of the disc. It is no longer useful to 
maintain the old ophthalmoscopic distinction between 
** swollen disc," or " choked disc," and " optic neu- 

"* For a fall and masterly statement of this difficult snbject, 
enriched with many new facts, the reader is referred to Dr 
Oo wers's ' Manual and Atlas of Medical Ophthalmoscopy.' In 
n recent careful paper Drs Edmunds and Lawford maintain that 
basal meningitis is probably always the starting point of optic 
neuritis, even in cases of ccrehral tumour, and that the inflam- 
mation usually travels down the inner sheath of the optic 
nerve, ' Trans. Ophth. Soc./ vol. iii, 1883. See also the papers 
by Drs Stephen Mackenzie, Brailey and others in the first 
volume of the same * Trans./ 1881, and in the ' Trans, of Inter- 
nat. Med. Congress,' 1881, 
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litis." The latter term was formerly reserved for 
cases showing little oedema, but much opacity, 
changes which were supposed especially to indicate 
inflammation passing down the nerve from the 
brain ; but if oedema and veuous engorgement pre- 
dominated (''choked disc"), the changes were attri- 
buted to compression of the optic nerve by fluid in 
its sheath-space, or with less reason to pressure on 
the ophthalmic vein at the cavernous sinus. The 
changes are often mixed, or vary at different stages 
of the same case. The terms '' neuritis " and 
" papillitis " will be here used to the exclusion of 
" choked disc." 

The most important early changes in optic papil- 
litis are blurring of the border of the disc by a 
greyish opalescent haze, distension of the large re- 
tinal veins, and swelling of the disc above the sur- 
rounding retina. SwelGng is shown by the abrupt 
bending of the vessels, with deepening of their 
colour and loss of the light streak — they are, in fact, 
seen foreshortened; also by noticing that slight 
lateral movements of the observer's head, or lens,, 
cause an apparent movement of the vessels over 
the choroid behind, because the two objects are on 
different levels (" parallactic test," p. 190). The 
patient may die, or the disease may, after a longer 
or shorter time, recede at this stage. But further 
changes generally occur; the haziness becomes de- 
cided opi^ity, which more or less obscures the central 
vessels and covers and extends beyond the border of 
the papilla (Fig. 79), so that the disc appears enlarged ; 
its colour becomes a mixture of yellow and pink with 
grey or white, and it looks striated or fibrous, 
appearances due to a whitish opacitv of the nerve- 
flbres mingled with numerous small blood-vessels 
and hsemorrhages. The veins become larger and 
more tortuous, even kinked or knuckled ; the arteriea 
are either normal or somewhat contracted; there 
may be blood-patches. The swelling of the disc may 
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Fia. 79 — OiibthRlmoscopic appearance of gerere papiUitia 
Several eloiiK^ted patohea of blood near liorder of due 
(Mtar Haghiing* Jaclcaori ) Ckiinpare witli Fig 80 
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Via. 80. — Section of the awollea disc in papillitis, BhowinR that 
the Bwdiing ia limited to the hjrer of Dene-fibrea (loiiei- 
tadioal ahading) ; other retinal lajere not altered in tbi^- 
oesa. (Compare with Fig. 35.) x about IS. 

be very great, and is appreciated either b; the abore- 
mentioned foreshortenuig of the reBBela, by the paral' 
lactic test, or by ophthalmoscopic meunrement (p. B3). 



Such cfaangea may disappear, leaving acarcely a 
trace ; or a certain degree of atrophic paleness of the 
diac, with some narrowing of the retinal Tesaels and 
tbii^ening of their sheaths, or other slight changea, 
may remain. Bat in many cases the disc gradn^y, 
in the course of weeka or months, posses into a state 
of " poat-papillitic," or " consecutive," atrophy ; the 
opacity first hecomes whiter and smoother looking 
(" woolly disc ") ; then it 
slowly clears off, generally 
first at the side next the yel- 
low spot, and the retinal ves- 
sels umultaneoasly shrink 
to a smaller size, though 
tiiey often remain tortuous 
for a long time (Fig, 81). 
As the mist lifts, the sharp 
edge, and finally the whole 
surface of the disc, now of a 
starin^white colour, again 
comes into view. A slight 
haziness often remains, and ^'»- 81.— Atwipliy of disc 
the boundary of the diac is "?f , P'P'^»^_-. ..^PKT 
of ten notched and irregular; 
but upon theae signa too 
much reliance must not be 
placed. 

Sight is seldom much af- 
fected* until marked papil- 
litis baa exiated aome little 
time. If the morbid process 
quickly cease, often no failure occurs; or aight 
may fail, may even sink almost to blindneBs, for a 

* Dr Hagbllngs Jackton wu the Snt to iniist on the fr«- 
tmeary of papilli^ irithoat hilnrs of light. The vslne of 
toil micovery U very great, since donble pHpillitii without 
other ebanges in the eye is one of the tnoBt importuit ligna wa 
po MO M of the eiiatence of tDinoiir or inflsronwtion within tita 
•kiilL 




and lower margioi itill 
buy; veiiu still tortaoiut 
arteriea neBrlr normal ; 
diitnrbance of choroidal 
pigment at inner and 
oaler border. Sight in 
thii caum remained fldrlj 
good. The diac is not re- 
presented white enoDgh. 
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short time, and recoverj take plaoe if the changes 
cease before compression of the ner7e-fibres have 
given rise to atrophy. Gradual failure late in the 
case, when retrogressive changes are already visible 
at the disc, is a bad sign. The sight seldom changes, 
eHher for better or worse, after the signs of active 
P'^piUitis have quite passed off, and though the rela- 
tions between sight and final ophthalmoscopic ap- 
pearances vary, it is usually true (1) that great 
shrinking of the central retinal vessels indicates a 
high grade of atrophy and great defect of sight, and 
is generally accompanied by extreme pallor, with 
some residual haziness, of the disc (advanced post- 
papillitic atrophy) ; (2) that considerable pallor, and 
other slight chajiges, such as white lines bounding 
the vessels, or streakis caused by increase of the con- 
nective tissue of the disc, are compatible with fairly 
good sight, if the central vessels are not much 
shrunken. 

Advanced atrophy, undoubtedly following papil- 
litis, does not, however, always show signs of the 
past violent inflanmiation ; the appearances may, 
indeed, be indistinguishable from those caused by 
primary atrophy (p. 210). 

Papillitis is double in the great majority of cases. 
If single, it generally indicates disease in the orbit ; 
but single papillitis, from intra-cranial disease, is oc- 
casionaUy seen. In the double cases, however, there 
are often inequalities, in time, degree, and final re- 
sult, between the two eyes. 

The changes are not always limited strictly to the 
disc and its border (pure papillitis), for in some cases 
a wide zone of surroimding retina is hazy and swol- 
len, exhibiting hsemorrhages and white plaques, or 
lustrous white dots {papiUo-retinitis, neuro-retiniiis). 
It is not always easy to say, in such a case, whether 
the changes are due to renal disease, with great 
swelling of the disc (p. 193), or to some intra-cranial 
malady. In renal cases there is always albuminuria, 



DISEASES OF THE OFTIC NEBYE 209 

the patient is seldom a joung child, and the cases 
with most severe neuro-retinitis occur in an advanced 
stage of the kidney disease ;* in the cases of neuro- 
retinitis most closely resembling renal cases, but 
caused by cerebral disease, there is no albumen, and 
the changes seldom closely resemble those caused by 
kidney disease until they have existed for long and 
caused very great defect of sight. 

Etiology. — Papillitis occurs chiefly in cases of irri- 
tative intracranial disease, viz. in meningitis, both 
acute and chronic, and in intracranial new growths of 
all kinds, whether inflammatory (syphilitic gummata), 
tubercular, or neoplastic. It is very rare in cases 
where there is neither inflammation nor tissue growth, 
as in cerebral haemorrhage and intracranial aneurysm. 
Further, it must be stated that no constant relation- 
ship has been proved between papillitis and the seat, 
extent, or duration of the intracranial disease. Papil- 
litis lias occasionally been found without coarse 
disease, but with widely diffused minute changes, in 
the brain . Thus, the occurrence of papillitis, although 
pointing very strongly to organic disease within the 
skull, and especially to intracranial tumour, is not of 
itself either a localising or a differentiating symptom. 
Inflammation about the sphenoidal Assure, throm- 
bosis of the cavernous sinus, and tumours and 
inflammations in the orbit, are occasional causes of 
papillitis, which is then usually one-sided, and often 
accompanied by extreme oedema and venous disten- 
sion ; in some of these there is protrusion of the eye 
and affection of other orbital nerves, and the exact 
seat of the disease may be obscure. 

Other occasional causes of double papillitis, with 
or without retinitis, are lead poisoning, the various 
exanthemata (including recent syphilis), sudden sup- 
pression of menstruation, simple anaemia, and, 
perhaps, exposure to cold. In a few cases well- 

• Gowers, p. 187. 

14 
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marked double papillitis occurs without other sym- 
ptoms, and without assignable cause. 

Certain cases of failure of sight, often in only one 
eye, with slight neuritic changes at the disc, followed 
by recovery or by atrophy, must be referred to a 
local, primary neuritis, originating some distance 
behind the eye (retro-hulbar neuritis). The changes 
are clinically very different from any of those above 
described (see p. 219, 3). 

Syphilitic disease within the skull is a common 
cause of papillitis, but the eye changes alone furnish 
no clue to the cause, nor to its mode of action, which 
may be : — (1) by giving rise to intracranial gumma 
not in connection with the optic nerves, but acting 
as any other tumour acts (see above) ; (2) by direct 
implication of the chiasma or optic tracts in gum- 
matous inflammation ; (3) in rare cases neuritis, 
ending in atrophy and blindness, occurs' in secondary 
syphilis, with severe head symptoms pointing to acute 
meningitis. 

The condition of the pupil in neuritic affections 
depends partly on the state of sight and partly on the 
rapidity of its failure. As a rule, in amaurosis from 
atrophy of the discs after papillitis the pupils are for 
a time rather widely dilated and motionless ; after a 
while they often become smaller, and unless the 
blindness be complete they regain a certain amount 
of mobility to light. 

ATBOPHY OF THE OPTIC DISC. 

By this is meant atrophy of the nerve-fibres of the 
disc, and of the capillary vessels which feed it. The 
disc is too white ; milk-white, bluish, greyish, or yel- 
lowish in different cases. Its colour may be quite 
uniform, dead, or opaque looking, or some one part 
may be whiter than another; the stippling of the 
lamina cribrosa (p. 46) may be more visible than in 
health, or, on the other hand, entirely absent, as if 
covered or filled up by white paint (Figs. 82 and 
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83). The centrnJ retinal vesaelB maj or may not be 
shrnnken. The choroidal bonndaiy is too sharply 
defined, or, as in Fig. 81, too hazy ; it may be even 
and circular, or irregular and notched. The Bclerotic 
ring fp. 15) is often seen with tmnatural clearness, 
being even whiter than the nerve which it encircles. 
The large retinal vessels are to be carefully noted aa 




Pie. 82.— Simple atropbj of Fio. 83.— Atrophy of discfrom 

^e. Stippling of lamina Bpinal diieaBe. Lunina cri- 

cribrow eipoB«l. Innaa concealed. Veweli 

(Wecfcer.) normal. (Weckor.) 

to size and tortuosity, both points being important 
in the diagnosis of cause, and for prognosis. Mere 
pallor of the disc, as is present in extreme general 
antemia, must not be mistaken for atrophy; the 
change is then one of colour only, without unnatural 
distiuctuese, loss of transparency, or disturbance of 
outline. 

Varieties. — (1.) The nerve-fibrea undergo atrophy 
during the absorption and shrinking of the new con- 
nective tissue formed during severe neuritis (post- 
papillitic atrophy, p. 207). 

(2.) When the ^8C participates secondarily in in- 
flammation of the retina or choroid it also parti- 
cipates in the succeeding atrophy (pp. 175, 188). 

(3.) Atrophy of any part of the optic nerve or 
chiasma, from pressure — as by a tumour or by dis- 
tension of the third ventricle in hydrocephalus — ^from 
injury, or local inflamiuation, leads to secondary 
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atropby, which sooner or later reaches the disc. 
Such cases often show the conditions of pore atrophy, 
without adventitions opacity or disturbance of out- 
line, and often without change in the retinal vessels. 
They are not very common. 

(4.) The optic neires are liable to chronic sclerotic 
L. B. 

Fie. 84. — Irre^Iar eontnctjon of fieldi of Tision in a earn of 
progreuire ktrophj of optic nerves. The lou La ijiuine- 
trical, bat nrare adTSDced in the L.. wbere it haa ezteaded 



It. 



Via. 85. — IiT^nlU' Mntraction, with ceotnl lots, of L. vinwl 
field, from pn^p-enire atrophy of optic nerve ia locomotor 
ntuj. The black represents the blind p&rts ; the ahading 
■howa partial loss of vision. 

changes, with thickening of the connectiTe-tiatnie 
framework and atrophy of the nerre-fibres, without 
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the occurrence of papillitis. The change in these 
cases appears to begin at the disc, but the exact order 
of events is not fully known in this large and im- 
portant group. — Groups 3 and 4 furnish the cases 
which are known clinically as " primary " or " pro- 
gressiye " atrophy of the optic disc. 

Clinieal aspects of Atrophy of the Discs, — As in optic 
neuritis, so in atrophy and pallor of the disc, there is 
no invariable relation between the appearance (espe- 
cially the colour) of the disc and the patient's sight. 
A considerable d^ree of pallor, which it may be im- 
possible to distinguish from true atrophy, is some- 
times seen with excellent central vision (p. 32), 
though usually accompanied by some defect of the 
visual field. Again, the discs often look alike, 
although the sight is much better in one eye than 
the other. (See p. 219, 4.) 

Patients with atrophy of the disc come to us 
because they cannot see well or are quite blind. 
There are usually no other local symptoms ex- 
cept such as are furnished by the pupils, and 
these present many variations. In post-papillitic 
atrophy the pupils are generally too large, and 
sluggish or motionless to light ; in most cases of 
primary progressive atrophy they are of ordinary 
size, or smaller than usual, and act very imperfectly 
(Chap. XXIII). When only one eye is affected, the 
other being quite healthy, the pupil of the amaurotic 
eye has no direct action to light (p. 28) and is often 
a little larger than its fellow. 

The visual field, in cases of atrophy, is generally 
contracted, or shows irregiQar invasions, or sector- 
like defects (Figs. 84 and 85). Colour-blindness is a 
marked symptom in nearly all cases, but is not always 
proportionate to the loss of vision, being in some 
much greater and in others much less than the state 
of vision would lead us to expect («eealso Chap. XV). 
Green is the colour lost soonest in nearly all cases, 
and red next. 
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A. Cases in wbicli both discs are atrophied may 
be conyenientlj classified as follows in regard to 
diagnosis and prognosis. 

(1.) If the changes point decidedly to recently 
past papillitis (p. 207), there is some prospect of im- 
proyement ; bat, on the other hand, sight may for a 
time get worse. The case must, of course, be investi- 
gated most carefully as to the cause of the neuritis. 
If sight has been stationary for some months further 
change is unlikely. 

(2.) If the retinal arteries are much shrunken, 
whether neuritis have occurred or not, the prognosis 
is bad (p. 208). 

(3.) n the most careful examination leaves it un- 
certain whether preyious papillitis have occurred, 
inquiry should be made for previous symptoms of 
intracranial disease ; since consecutive cannot always 
be distinguished from primary atrophy (p. 208.) — 
But in a large number of those cases which present no 
ophthalmoscopic evidences of previous papillitis, the 
history will be quite negative as to cerebral sym- 
ptoms ; — and these will, for the most part, i^ll into 
the two following groups. 

(4.) There are symptoms of chronic disease of the 
spinal cord, usually of locomotor ataxy ; or, mueh 
more rarely, symptoms of general paralysis of the 
insane. 

(5.) No cause can be assigned for the atrophy ; 
these are less common than has been supposed. 

The sclerosis leading to atrophy of the discs in 
locomotor atar^ (4) usually comes on early in that 
disease, often before well-marked spinal symptoms 
have appeared. The optic atrophy always becomes 
symmetrical, though it generally begins some months 
sooner in one eye than in the other ; it always pro- 
gresses, though sometimes not for years, to complete, 
or all but complete, blindness. The discs are usually 
characterised by a uniformly opaque, grey- white 
colour, the lamina cribrosa being often concealed. 



DISEASES OF THE OFTIC NEBVE 215 

aJtbougli neither the central yessels nor the disc 
margia are obscured in the least (Fig. 83). The cen- 
tral yessels are often not materially lessened in size, 
even when the patient is quite blind. 

Cases of progressive atrophy are seen which 
resemble the above, but where no signs of spinal- 
cord disease are present, even though the patient has 
been long blind (5). It is known that in some of 
these patients ataxic symptoms come on sooner or 
later, and it is highly probable that, could the cases 
be followed up for a sufficient number of years, this 
termination would be found to be common. * Indeed, 
preataxic optic atrophy is now a recognised method 
of onset of the disease. Cases of Classes 4 and 5 
are far commoner in men than women. 

In making the prognosis of cases of progressive, 
uncomplicated amblyopia or amaurosis, with more 
or less atrophy of discs, special attention is to be 
paid to whether or not the failure was synchronous, 
and whether it is now equal in the two eyes. The 
state of the field of vision in cases seen early is 
also of much importance ; peripheral contraction, as 
distingtiished from central defect, is a bad sign, for 
progressive atrophy seldom begins with defect in 
the centre of the field. Cases of gradual, uncompli- 
cated failure of sight, in which the symptoms have, 
from the beginning, been equally symmetrical, will 
generally show but slight atrophic changes in propor- 
tion to the defect of sight (p. 219,4). 

B. Single amaurosis with atrophy of the disc, in 
a majority of cases, indicates former embolism of the 
central artery (p. 195), or some local affection of 
the trunk of the optic nerve (pp. 210, 219). The 
latter cases often give a history of having suffered 
from severe localised headache or neuralgia. But 

* I have fonnd decided spinal symptoms in 58 of a series of 
76 oonsecntive cases of progressire atrophy, and of the remain- 
ing 18, several showed one or more symptoms which were 
probably of spinal origin. 
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here it must be remembered that in cases of pro> 
gressive atrophy, accompanying or preceding spinal 
disease, a very long interval occasionally separates 
the onset of the disease in the two eyes,* and we may 
see the first eye before the commencement of disease 
in the second. 

Single amaurosis following immediately after 
injury to the head, and leading in a few weeks to 
atrophy, indicates damage to the nerve from fracture 
of the optic canal (pp. 211, 3). The blow has gener- 
ally been on the front of the head, and on the same 
side as the affected eye. 

* This interval may be three or four year?, and an interval 
of from one to two years is uot very rare. 
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CHAPTER XV 

AMBLYOPIA AND FUNCTIONAL DISOEDEBS OP SIGHT. 

The term ambljopia means dulness of sight, but 
its use is generally restricted to cases of defective 
acnteness of sight (p. 31), short of blindness, in 
which there is little or no ophthalmoscopic change. 
Amaurosis indicates a more advanced affection — 
complete blindness without apparent cause. These 
terms are essentially clinical, whilst papillitis and 
atrophy imply easily rec(^nised pathological changes 
in the disc. Amblyopia may depend upon disease 
in the retina, in any part of the optic nerve or tract, 
or in the optic centres ; and it may be temporary or 
permanent. It is always most important to distin- 
guish single from symmetrical cases. 

Two common and important forms of unsymme- 
trical amblyopia may be considered first. 

(1.) Amblyopia from suppression of the image in 
one eye, in cases of squint. A squinting person, in 
order to avoid the inconvenience of double vision 
(p. 22), suppresses the consciousness of the image 
formed in the squinting eye. If this process be 
continued the sensorium becomes permanently 
blunted for images in this eye ; we say that the eye 
is amblyopic when we ought to say that the corre- 
sponding centre loses perception. This defect, 
though often very great, adOEects only that part of the 
visual field which is common to both eyes and is 
therefore least marked in the outer part of the field. 
It continues though the squint be cured, t. e, though 
both eyes are again directed to the same object; but 
it can be to some extent improved, by oft-repeated 
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separate piactioe of the defective eje, the sound eye 
being closed. The suppression is much more easily 
effected by some persons than others, and early in life 
than later; hence those who have squinted con- 
stantly since early childhood seldom have diplopia 
when they come for advice several years afterwards, 
while if squint be acquired later, diplopia lasts for 
years if not for life. When the suppression is tem- 
porary, even though often repeated, as in cases of 
alternating and of periodic squint, no amblyopia 
results.* 

(2.) Amblyopia from defective retinal itnages.—Iji 
cases of high hypermetropia or astigmatism, when 
clear images have never been formed, the correction 
of the opfical defect by glasses at the earliest prac- 
ticable age often fails, at any rate for a time, to give 
full acuteness of sight. Want of education in the 
appreciation of clear images is probably the chief 
cause, though defective development of the retina 
may also come into play. We may explain in the 
same way the common cases in which, with anisome- 
tropia (p. 303), the sight of the more ametropic eye 
even when corrected by the proper glasses, remains 
defective, although no squint have ever existed ; and 
in some degree also the defect often observed after 
perfectly successful operations for cataract in chil- 
dren. When discovered late in life this defect is 
seldom altered by correcting the optical error, but 
in children the sight may improve when the suitable 
glasses are constantly worn. 

In oases of amblyopia not belonging to either of 
these categories a definite date of onset will gene- 
rally be given. Two principal divisions may be 
formed, according as the defect is single or double. 

* It slioald be stated that the above, commonly received, ex- 
planation of the amblyopia of eyes which have sqainted from 
early life has been assumed on the theory of congenital (rather 
than acquired) " correspondence *' between the two retins, and 
that it is doubted by so high an authority as Prof. Schweiggep. 
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It must here be noted, however, that defect or blind- 
ness of one eje often exists unknown for years, until 
accidentally discovered by closing the sound eye. 
This ignorance of the defect is most common when 
the failure has been gradual, painless, and not accom- 
panied by any change in the appearance of the eye. 
The patient is naturally alarmed at the sudden dis- 
covery of the defect, and believes it to be recent, but 
much caution must be used in accepting his belief. 
Sudden failure of one eye is as a rule dated cor- 
rectly ; and the same is true of gradual failure of the 
right eye in a man used to rifle shooting, or to 
" sighting " for any purpose. 

(3.) Cases of recent failure of one eye with little 
or no ophthalmoscopic change occur but rarely, and 
generally in young adults ; the onset is often rapid, 
with neuralgic pains, sometimes very severe, in the 
same side of the head. There may be pain in 
moving the eye, or tenderness when it is pressed 
back into the orbit. The degree of amblyopia varies 
much, but is often especially marked at the centre 
of the field. The disc of the affected eye is some- 
times hazy and congested. The attack is often 
attributed to exposure to cold. Most of the cases 
recover under the use of blisters and iodide of potas- 
sium, but in a certain number the defect is perma- 
nent, and the disc becomes atrophied. A rei/rohulbar 
neuritis, often slight and transient, most likely occurs 
(p. 210), and the cases are perhaps analagous to 
peripheral paralysis of the facial nerve. 

(4 ) Much commoner is a progressive and equal 
failure in both eyes, often amounting in a few weeks, 
or months, to great defect (14 or 20 Jaeger, or Y. 
from i to -|\;), with no other local symptoms except 
perhaps a little frontal headache, but often with 
nervousness, general want of tone, and loss of sleep 
and appetite. Ophthalmoscopic changes, never pro- 
nounced, may be quite absent. At an early period 
the disc is often decidedly congested, and sUghtly 
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swollen and basj, but these changes are all so ill- 
marked that competent observers may give different 
aooonnts of the same case. Later the side of the 
disc next the 7. s., and finally in bad cases, the 
whole papilla, becomes pale, and the diagnosis of 
incomplete atrophy is given. The defect of sight is 
described as a " mist," and is usnally most trouble- 
some in bright light and for distant objects, being 
less apparent early in the morning and towards 
eyeniug. The pupils are normal, or at most rather 
sluggish to light. The defect of V. is limited to, or 
much greater at, the central part of the field (causi n 




FlO. 86. — B. right, L. left, visual field in a case of central 
amblyopia £om tobacco smoking. The shaded area is the 
part over which acnteness of vision and colour-perceplion 
are lowered (relative central scotoma), no part of the field 
being absolately blind. The dotted line marked B. shows 
the boundary cf tiie field for red {see Fig. 27). 

a eentral eeotoma), and occupies an oval patch from 
the fixation point (corresponding to the y. s. 
outwards to the blind spot (corresponding to the 
optic disc), on which area the perception of green 
and red is also defective or absent. This symp- 
tom may often be detected by moving a red or 
green spot (from 5 to 15 mm. square) from the 
fixation point in different directions, the patient 
steadily fixing the upheld finger or other object 
with one eye; the colour of the spot will be 
seen best (if at all) at a little distance from 
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the fixation point (compare p. 230) ; in many cases 
no colour defect is apparent if the patient be tested 
with large masses of colour. The periphery of the 
field being good, no difficulty is experienced by the 
patient in going about, the large surrounding objects 
being visible; hence the patient's manner differs 
from that of one with progressive atrophy, who 
finds difficulty in walking about, <fcc., because his 
visual field is contracted (p. 213). 

The patients are almost without exception, males, 
and at or beyond middle life. With very rare excep- 
tions they are smokers, and have smoked, for many 
years, and a large number are also intemperate in 
. alcohol. — The exceptions occur chiefly in a very few 
patients in whom a similar kind of amblyopia is here- 
ditary, is liable to affect the female as well as the 
male members, and sometimes comes on much earlier 
in life. The etiology of these cases is obscure, and 
in some few of them there is no evidence of heredity. 

In the common cases it is now generally agreed that 
tobacco has a large share in the causation, and in the 
opinion of an increasing number of observers it is the 
sole excitant. The direct influence of alcohol, and 
of the various causes of general exhaustion, such 
as anxiety, underfeeding, and general dissipation, is 
still to some extent an open question («6eChap. XXUI, 
Diabetes) . My own opinion, based on the examination 
of alargenumberof cases,is that tobacco is the essential 
agent, and that the disuse or greatly diminished use 
of tobacco is the one essential measure of treatment. 
It is important to remember that the disease may 
come on when either the quantity or the strength of 
the tobacco is increased, or when the health fails and 
a quantity which was formerly well borne becomes 
excessive. Hence cases of cenJt/ral amblyopia may, as 
a rule, except in the rare form above mentioned, be 
named tobacco amblyopia. 

The prognosis is good if the patient come early, 
and if the failure have been comparatively quick. 
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In such cases really perfect recoverj may occur, and 
Tery great improTement is the rule. In the more 
chronic cases, or cases where already the whole disc 
is pale, a moderate improvement, or even an arrest 
of progress, is all we can expect. If smoking be 
persisted in no improvement takes place, and the 
amblyopia increases up to a certain point, but com- 
plete blindness very seldom, if ever, occurs. In the 
treatment, disuse of tobacco is the one thing essen- 
tial. Drink should, of course, be moderated. It is 
usual to give strychnia, subcutaneously or by mouth, 
for a considerable period, but whether any medicine 
acts otherwise than by improving the general tone 
is doubtful ; subcutaneous injections of strychnia, 
carefully carried out, have not given definite results 
in my own cases. There is reason to believe that the 
disease depends on a chronic inflammation of the 
central bundles of the optic nerve, beginning at a 
distance from the eye.* 

Hemianopia (usually called hemiopia) denotes loss 
of half the field of vision. When uniocular the defect 
is seldom quite regular, and generally depends upon 
detachment of the retina or a very large retinal 
hemorrhage. — ^It is usually binocular, and then indi- 
cates disease at or behind the optic chiasma. In the 
great majority of cases the B. or L. lateral half of 
each field is lost (Fig. 87). Sometimes only a quarter 
of each field is lost. The line of separation between 
the blind and the seeing halves of each field may 
pass vertically straight through the fixation point, 
but more commonly it deviates a little, leaving in- 
tact a small area of the field around the fixation 
point, so that central vision is not impaired; the 
transition from the seeing to the blind half may be 
quite abrupt, or rather gradual. Loss of the B. 
half of each jfiefd, meaning loss of function of the L. 
half of each retina, points to disease of the L. optic 

• Trans. Ophth. Soc., vol. i, p. 124, and iii, p. 160. 
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tract* or its continuationa, or of the convolutions 
forming the L. occipital lobe and angular gyrus. 
Loss of the two nasal balves is -extremely rare. 

W^ 

Fib. ST. — Fields of vi>ion in a caa«i of L. hoTnoDjnionB latonl 
HemUnopia. The dividing- line cornea within one or two 
degrees at the Giation point (shown b; the reotral dot) in 
each e;e. The lesion cauaing thia hemianopia is probably 
in the optic tract, or not higher ttuiD the corpora, geoi- 

Loss of the two temporal halves (temporal bemia- 
nopia) points to disease at the anterior part of the 
chiasma. Even when hemianopia has lasted for years 
the opiic diacH seldom show any change. When 
lateral hemianopia coexists with hemiplegia the loss 
of sight is on the paralysed side ; " the patient cannot 
Bee to his paralysed side " (Haghlings Jackson). 

Hyeterkal amblyopia and amauTOtis take various 
forms, and real defect is sometimes mixed up with 
conscious feigning. — In hysterical hemiannstheaia 
the eye on the affected side is sometimes defective, 
or quite blind. In other caees of byateria both eyes 
are defective, but one worae than the other ; there is 
concentric contraction of the visual fields, sometimes 
with, aometimea without, colour-blindness, a varying 
degree of defective visual aciiteneaa, and sight is 
often disproportionately bad by feeble light (hence 

■ Became the L. optic tract consists of fibres which supply 
the Jj. half of esch retina, those of them destined foi the B. 
eye crossing over at the ( 
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the term, '^ ansestbesia of the retina," is sometimes 
used). There may, however, be, in addition, irrita- 
tive symptoms — watering, photophobia, and spasm 
of accommodation — and then the term, " hjpersBS- 
thesia retinsB," or "oculi," seems more appropriate.* 
Amblyopia with the above characters has been 
known to follow a blow upon the eye, which was so 
slight as not to cause the least ophthalmosoopic 
change (compare p. 140). It is important to note 
that in hysterical amblyopia, even of high degree 
and long standing, the reflex action of the pupil, 
direct as well as indirect (p. 28) , is fully preserved, 
and the ophthalmoscopic appearances quite normal. 
The prognosis is nearly always good, though recovery 
is sometimes slow, and relapses may occur. In some 
of the worst cases I have seen, there has been con- 
siderable ametropia (Chap. XX.) 

True hysterical amblyopia seems allied, from the 
ophthalmic standpoint, with a much larger and more 
important class, best epitomised by the term asthe- 
nopia, in which photophobia, irritability, and want 
of endurance of the ciliary muscle (accommodative 
asthenopia), or sometimes of the internal recti (mtM- 
cular asthenopia) with some conjunctival irritability, 
are the main symptoms, acuteness of sight being 
usually perfect, and the refraction nearly or quite 
normal. — Of the retinal, conjunctival, and muscular 
factors, any one may be more marked than the othenr, 
and it would seem that, given a certain state of the 
nervous system, which may be described as impres* 
sionable or hypersesthetic, over-stimulation of any 
one is liable to set up an over-sensitive state of the 
other two. — These patients often complain also of 
dazzling, pain at the back of the eyes, and headache, 
or neuralgia in the head. All the symptoms are 
worse after the day's work, and sometimes on first 
waking in the morning, and they are liable to vary 

* These cases correspond to the "kopiopia hysterica" of 
Fdrster. 
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much with the health. Artificial light always 
aggravates them, because it is often flickering and 
insufficient, but especiallj because it is hot. The 
symptoms often last for months or years, causing 
great discomfort and serious loss of time. 

Causation, — The patients are seldom children or 
old people. Most are women, either young or not 
much past middle life, often very excitable, and 
often with feeble circulation. If men, they are emo- 
tional, fussy, and often hypochondriacal. Some local 
cause can also generally be traced, such as a long 
spell of dose application at needlework, reading, &c., 
and in such cases the symptoms may come on very 
suddenly, the patient becoming, within a day or two, 
quite incapacitated for reading. Sometimes bright 
colours, ghttering things, or exposure to kitchen fire, 
seem specially injurious. Or, again, there is a his- 
tory of phlyctenular ophthalmia, or superficial ulcers, 
which have left the fifth nerre permanently unstable. 

Treatment — ^The refraction and the state of the 
internal recti should always be carefully tested, and 
any error corrected by lenses, which may often be 
combined with prisms, with their bases towards the 
nose (p. 9). Plain coloured glasses are sometimes 
useful. But glasses will not cure the disease, and 
we must not promise too much from their use. The 
patient may be assured that there is no ground for 
alarm, and that the symptoms will probably pass off 
sooner or later. He should be discouraged from 
thinking about his eyes, and he Aeed seldom be 
quite idle. The artificial light used should be suffi- 
cient and steady (not flickering), and should be 
shaded to prevent the heat and light from striking 
directly on the eyes. Bathing the eyes freely with 
cold water, and the occasional employment of weak 
astringent lotions, are useful, and cold air often acts 
beneficially. The eyes are often much better after a 
rest of a day or two. Out-door exercise, and only 
moderate use of the eves therefore should be en- 

15 
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jpin^d. General meaBiue» mast be taken acooi 
to the indicationsy especially in reference to any 
oTarian, nterine, or digestilTe tronbles, or to Bezmd 
exhaoBtion in men. 

FXTKCTIOKAL DISEASES OF THE BETINA. 

Functional night-hUndneaa (endemic nyctalopid) ia 
caused bj temporary exhaustion of the retinal sensi- 
bility from prolonged exposure to difEused, bright 
Ught. — ^The circamstances under which it oceors 
usually imply not only great exposure to bright lights 
but lowered general nutrition, and probably some 
particular d^ect in diet. It often co-exists witk 
scurvT. Sleeping with the &ce exposed to bright 
i^oonlight is belieTed to bring it on. It iacoBuncmest 
in sailors after long tropical Toyages under bad con- 
ditions, and in soldiers after long marching in Inright 
sun. In some countries it prevails every year* is 
Lent when no meat is eaten, and again m harrest 
time. It is now but rarely indigenous in our country,, 
but scattered oases occur, especially in children^* and 
it still occasionally preyails in large schools. 

In this malady two little dry films, consisting of 
fatty or sebaceous matter and epithelial scales, often 
form on the conjunotiya at the inner and outer 
border of the cornea. Their meaning is obscure^ 
but they are sometimes absent in this disease and 
present in other conditions^ There ase no opthal* 
moscopic changes. This night-blindness is soon 
cured by protection from bright light and in^^soye- 
rnent of health, and especially by cod-liyer oil. That 
the affection is local in the eye is shown by the fact 
that darkening one eye, with a bandage, during the 
day, haa been found to restore its sight enough for 
the ensuing night's watch on board ship, the unpro- 
tected eye remaining as bad as ever. — SnowrbUndneu 
(or iee^hlindneaa) is essentially the same disease, wi& 

* Snell reporii namercnu caMB from near Sheffield. ' IVanf- 
actions of the Ophthalmologicffl Society/ voL 1, 1681;. 
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the addition o£ cosgestioii, intense pain, photophobia, 
contraction of pupils, and sometimes of conjunctival 
eochymoses. These peculiarities doubtless depend 
chiefly on powerful and prolonged stimulation of the 
whole retina, leading to congestion of its own vessels 
and those of the choroid, and subsequentlj of the 
whole eyeball ; something may also be due to the effect 
of the reflected heat upon the conjunctiva. Snow- 
blindness is effectually prevented by wearing smoke- 
coloured glasses. Attacks, apparently identical with 
snow-blindness, but of shorter duration, sometimes 
occur in men engaged in trimming powerful electric 
lights. The symptoms do not come on until several 
hours after exposure to the light.* (See p. 201.) 

Hemeralopia (day^hUndneaa) occurs in certain cases 
of congenital amblyopia^ 

Micropsia. — ^Patients sometimes complain that ob- 
jects look too small. When not due to insufficiency 
o£ accommodative power (exceedve effort, p. 34) it is 
generally a symptom of disease of the outer layers 
of the retina^ especially in the central region, and 
syphilitic retinitis is the commonest cause (p. 191). 
Both micropsia and its opposite, megalopsia, are 
sometimes seen in hysterical amblyopia. 

By Musca voUtantea are understood small dots, 
rings, threads, <&c.,, which move about in the field of 
vision, but do not actually cross the fixation point, 
and never interfere with sight. They are most easily 
seen against the sky, or a bright back-ground such as 
the microscope field. They depend upon minute 
changes in the vitreous, which are present in 
nearly all eyes, though in much greater quantity in 
some than others. They vary, or seem to vaiy, 
greatly with the health and state of the circulation, 
but are of no real importance. They are most 
abundant and troublesome in myopic eyes. 

Diplopia, see Chap. XXI ; also pp. 22 and 153 for 
XJniocular Diplopia. 

• ' Ophthalmio Beyiew,' Apiil, 1888. 
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For Affections of Sight in Megrim and Heart 
Disease, see Chap. XXII. 

MaUn^ering, — Patients now and then pretend 
defect or blindness of one or both eyes, or exaggerate 
an existing defect, or sometimes secretly use atro- 
pine in order to dim the sight. The imposture is 
generally evident enough from other circumstances, 
but detection is occasionally very difficult. Malin- 
gering and intentional injuries of the eye are very 
rare here but common in countries where the con- 
scription is in force. 

The pretended defect of sight is usually confined to 
one eye. If the patient be in reality using both eyes, a 
prism held before one (by preference "the bfind" 
one) will produce double vision (p. 11). The stereo- 
scope, and also coloured glasses, may be made very 
useful. Another test, when only moderate defect is 
asserted, is to try the eye with various weak glasses, 
and note whether the replies are consistent; very 
probably a flat glass or a weak concave may be said 
to ** improve " or ** magnify " very much. Again, 
atropine may be put into the sound eye, and when 
it has fully acted the patient be asked to read small 
print*; if he reads easily with both eyes open the 
imposture is clear, for he must be reading with the 
so-called " blind " eye. If absolute blindness of one 
eye be asserted, the state of the pupil will be of 
much help (unless the patient have used atropine) ; 
for if its direct reflex action be good (p. 28) the 
retina and nerve cannot be much diseased (but as 
to this point compare Hysterical Amblyopia, p. 224). 

Pretended defect of both eyes is more difficult to 
expose, and, indeed, it may be impossible to absolutely 
convict the patient if he is intelligent and has got 
up the subject. The state of the pupils, of ihe 
visual fields and of colour perception, are amongst 
the best tests. 

ColotMr-hlindness may be congenital or acquired. 
When acquired it is symptomatic of disease of the 
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optic nerve, or, as for example in hysterical ambly- 
opia, of some affection of the visual centre. 

Congenital colour-blindness is not often found 
unless looked for. According to recent and extended 
researches in various countries, a proportion varying 
from about 3 to 5 per cent, of the males are colour- 
blind in greater or less degree, and it appears to be 
more common in the lower than in the upper classes. 
These facts show the importance of carefully testing 
all men whose employment renders good perception 
of colour indispensable, such as railway signalmen 
and sailors. Colour-blindness is usually partial, i.e., 
for only one colour or one pair of complementary 
colours, but is occasionally total. The commonest 
form is that in which pure green is confused with 
various shades of grey and of red (red- green-blind- 
ness); blindness for blue and yellow is very rare. 
The blindness may be incomplete, perception of very 
pale, or very dark, red or green, e.g. being enfeebled, 
whUst bright red and green are well recognised ; or 
it may be complete for all shades and tints of those 
colours. Congenital colour-blindness is very often 
hereditary, but nothing further is known of its cause. 
It is very rare in women (0*2 per cent.). The acute- 
ness of vision (i.e. perception of form) is normal. 
Both eyes are affected.* 

The detection of colour-blindness, either congenital 
or acquired, is easy, if, in making the examination, 
we bear in mind tne two points already referred to 
at p. 35, viz. : — (1) Many persons with perfect colour 
perception know very little of the names of colours, 
and appear colour-blind if asked to name them ; (2) 
The really colour-blind often do not know of their 
defect, having learnt to compensate for it by attention 
to difference of shade and texture. Thus a signalman 
may be colour-blind for red and green ; yet he may, 
as a rule, correctly distinguish the green, from 
the red light, because one appears to him "brighter" 
* But on UuB point further research ia needed. 
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than the other. The qnk^est and best way ef 
aToiding these Bonioee of error hae been mentioiied 
at p. 85. A certain standard colcor is given to the 
patient withoat being named, and he is asked to 
ehoose from the whole mass of skeins of wool all that 
appear to him of nearly the same colonr and shade 
(no two being really quite alike). If, for example, 
he cannot distinguish green from red he will piaee 
tiie green test skein side by side with yarious shades 
of grey and red. Wilfiu concealment of oeloiar- 
blindness is impossible nnder this test if a sufficient 
nnmber of shades be used. 

As it is necessary to detect slight as well as high 
degrees, the first or preliminary test should consist 
of Tory pale colours, and a pale pure green is to be 
taken as the test (No. 1 of the series given in the 
Appendix). For ascertaining whether &e defect be 
of higher degree or not, stronger ooloors are tiien 
used; a bright rose colour, e. ^. may be confused with 
blue, purple, green, or grey of corresponding deptii 
(Nos. 7 to 11) ; and a scarlet with Yanons shadetf and 
tints of brown and green (Nos. 12 to 17). 

It may here be noted that the visual field is not of 
the same size for all colours (Fig. 27), men and red 
having the smallest fields, and that we perception 
of all colours is, like perception of form (p. 82), 
sharpest at the centre of the field. Withdimudfllied 
illumination some colours are less easOy peroeivod 
than others, red being the first to disappear, and blue 
persisting longest, i.e. being perceived nndw the 
lowest illumination ; but in dull light the colours are 
not confused, as in true ^x>loui>-blindness. In con- 
genital coJour-blindness, as we have seen, ved-gveen- 
blindness is the commonest form ; and in oases of 
amblyopia &om commencing atrophv Gi "the optic 
nerve green and red are idmost aifvays the finst 
txdouzs to fail, blue remaining last. 
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OHAPTEE XVI 

DI8BASS8 OF THE TITBEOU8. 

The vitreous humoar is nourished by tlie yessele 
of the ciliary body, retina, and optic disc, and is pro- 
bably influenced by the state of the choroid also ; 
and in most cases disease of the vitreous is asso- 
ciated with (and dependent on) disease of one or 
other of the structures named. 

Thus, in connection with various surrounding mor- 
bid processes, the vitreous may be the seat of inflam- 
mation, acute or chronic, general or local, and of 
hssmorrhage. It may also degenerate, especially in 
old age, ite cells and solid parts undergoing fatfy 
degeneration, become visible as opacities, whilst itis 
general bulk becomes too fluid. The only change 
which we can directly prove in the vitreous during 
life is loss of transparency from the presence «f 
ox>aciiies moving, or more rarely fixed, in it, but 
according as such opacities move quickly or slowfy 
we infer that the humour itself is, or is not, more fluid 
than in health. 

Opacities in the vitreous may take the iorm of 
large dense masses, or of membranes like muslin, 
crape, *' bees' wings" of wine, bands, Imotted strings, 
or isolated dots ; and they may be either recent, or 
the remains of long anteced^t exudations or hie- 
morrhages« Again, the vitreous may become more 
umforxnly misty, owing to the diffusion of number- 
less dots C' dust-like" opacities), which need careful 
focussing by direct examination, with a convex lens 
(about -I- 8 D.) behind the mirror^ to be separately 
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Opaciiies in the yitreoua axe usoaUj detected, 
with great case, bj direct ophthalmoscopic ezami- 
nation at from 1(9' to 18^ from the patient^ but 
are generallj ntoated too far forward (t.e. too far 
within the f ocns of the lena-flrstem) to be seen dearly 
at a yeiy short distance without a^ + lens behind the 
mirror (p, 49). If the patient moyes his eye 
sharply and freely from side to side and up and 
down, the opacities will be seen against the red 
ground, as dark figures whidi continue to moye 
after the eye has come to rest; they are thus at 
once distinguished from opacities in the cornea or 
lens, or from dimly-seen spots <^ pigment at the 
funduSy which stop when the eye stops. The 
opacities in the vitreous moye just as solid particles 
and films moye in a bottle after the bottle has been 
shaken, and the quickness and freedom of their 
moyement in the one case, as in the other, depends 
yery much on the consistence of the fluid. When 
the opacities pass across the field quickly, and make 
wide moyements, we may be sure that the yitreous 
humour is too fluid ; if they moye yeiy lazily, its 
consistence is probably normaL In some cases only 
one or two opacities may be present, and may only 
come into yiew now and then. Moving opacities in 
the yitreous obscure the fundus both to the direct 
and indirect ophthalmoscopic examination, in pro- 
portion to their size, density, and position ; a few 
isolated dots scarcely affect the brightness of the 
ophthalmoscopic image. 

The opacities may lie quite in the cortex of the 
vitreous, and be anchored at the fundus, so as to 
have but little movement. Such opacities, generally 
single, are found lying over or near to the disc, and 
may be the result either of inflammation or of 
haemorrhage; they are often membranous, more 
rarely globular, and not perfectly opaque. Such an 
opacity should be suspected when, by indirect 
ophthalmoscopic examination, a localised haze or 
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blurring of some part of tlie disc or its neiglibour- 
liood is noticed. The observer must then search for 
it bj the direct method, the patient's eye being at 
rest ; by altering his distance from the patient, or by 
turning on yarious conyex lenses (or concave, if the 
eye be very highly myopic), the opacity will come 
sharply into view. The refraction of the patient's 
eye nmst be approximately known in order to make 
this examination properly (p. 49). Densely opaque 
white membranes may also form over the disc or 
upon the retina, the nature and situation of which 
are diagnosed in the same way. 

Diffused haziness of the vitreous causes a corre- 
sponding degree of dimness of outline and darkening 
of the details, of the fundus, as if these were seen 
through a thin smoke. The disc, in particular, 
appears red, without really being so. Much the 
same appearances are caused by diffused haze of the 
oomea or lens, but the presence of these changes will, 
of course, have been excluded by focal illumination. 
There are even cases of vitreous disease where no 
details can be seen, even by careful examination, 
though plenty of light reaches and returns from the 
fundus. In these the light is scattered by innu- 
merable little particles, each of which is transparent, 
so that the light, without being absorbed, is dis- 
torted and broken up, as in passing through ground 
glass, or white fog, or a partial mixture of fluids 
of different densities, such as glycerin and water. 
This fine general haze is found chiefly in syphilitic 
choroido-retinitis, in which infiltration of the vitreous 
with, cells is known to occur. It is not always easy, 
nor indeed possible, to distinguish with certainty 
between diffuse haze of the vitreous and diffuse haze 
of the retina (p. 184). 

Crystals of cholesterin sometimes form in a fluid 
vitreous, and are seen with bright illumination as 
minute, dancing, golden spangles, when the eye moves 
about (jB]^rhling synehiais). They proportionately 
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obflcure the fundus. Large opacities just Isehind the 
lens may be seen by toad light in their natulcil 
•colours. In ranre cases of choroido^retinitis, minute 
growths, consisting chiefly of blood-vessels, form on 
the retina, and project into the vitreous ; they are 
rather curiosities, than of practical importance. 

PartuUeB (effgfieercus edbuioeai) occasionally come 
to rest in the eye, and in development penetrate into 
the vitreous ; tiiey are rarely seen in England, but 
are commoner on the Oontinent. Yery rarely a 
foreign body may be visible in the vitreous. 

The following are the conditions in which disease 
•of the vitreous is most commonly found : — 

(1.) Myopia of high degree and old standing: the 
•opacities move very freely, showing fluidity of the 
Immour, and are sharply defined. They are often 
the result of former hssmorrhage. 

(2.) After severe blows, causing bnmorrhage from 
the vessels of the choroid, or ciliary body. When 
recent, and situated near the back of the lens, the 
blood can <iften be seen by focal light ; if very abun- 
dant, it so darkens the interior of the eye that 
nothing whatever can be seen with the minor. 

(8.) After perforating wounds. The opacity will 
be blood if the case be quite recent. Irymph or ims 
in the vitreous gives a yellow or greenish-yeliow 
<solour, easily seen by ioosel light, or even by day- 
ligbt (p. 131), and usually most dense towards the 
position of the wound. 

(4.) In rare oases large hiemorrhages into the 
vitreous occur i^pontaneously in heailtl^ eyes, with 
hflsmorrhages into the retina (not to be confused with 
retinitis heemorrhagica, p. 195). Belapses often 
occur, and detachment of retina may come on. The 
49ubjects are generally young adult males liable to 
^pistazis, constipation, and irregularity of circulation 
(Eales) ; gout may have some influence (Hutchinsoii). 
There may be a relation between these and certain 
<5ase8 of choroidal disease (referred to a^ p. 179). 
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In all of the aboye cases detachment of the retina 
is likelj to occur sooner or later, and if present, the 
difScultj of diagnosis between the two conditions 
may be considerable (p. 190). 

(5.) Syphilitic choroiditis and retinitis. There is 
often difhise haze, -in addition to >large, slowly float- 
ing opacities. The change here is due to inflamma- 
tion, and the opacities may entirely disappear under 
treatment (pp. 175, 184, 191). 

^6.) Some cases of cyclitis and cyclo-iritis (p. 
129). The opacities are inflammatory. 

(/.) In the early stage of sympathetic ophthal- 
ndtis. The opacities are inflammatory. 

(8.) In various cases of old disease of dioroid, 
QsnaUy in old persons, and without proof of syphilis. 
Ko doubt many of these indicate former choroidal 
basmorrhages. 

Sh) The vitreous is believed to become repeatedly 
quickly hazy in the active stages of glaucoma. 
The point is difficult to settle dini^ly, because the 
oomea and aqueous are nearly always, and the lens 
often, hazy at the same time, and the opportunity of 
examining specimens of imcomplicated recent glau- 
coma scarcely ever occurs. 
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CHATEB XVn 

OULUCOXA. 

Ih this pecaliar and very serious disease, the 
characteristic objectiye sjmptom is increased tight- 
ness of the eje-capsole (sderotio and cornea), *^ in- 
creased tension ;" all the other phenomena peculiar to 
the disease depend upon this condition. The disease 
is much commoner after middle life, when the scle- 
rotic becomes less distensible, than before ; and it is 
commoner in hypermetropic eyes, where the sclerotic 
is too thick, than in myopic eyes, where it is thinned 
by elongation of the globe. 

Glaucoma may be primary, coming on in an eye 
apparently healthy, or the subject of some disease, 
such as senile cataract, which has no influence on 
the glaucoma ; or it may be secondary, caused by 
some still actiye disease of the eye, or by conditions 
left after some prerious disease, such as iritis. It is 
always important, and seldom difficult, to distinguish 
between primary and secondary glaucoma. 

Glaucoma differs in severity and rate of progpress 
from the most acute to the most chronic and in- 
sidious form. But in all its yarieties glaucoma is 
a progressiye disease, and unless checked by treat- 
ment goes on to permanent blindness. It generally 
attacks both eyes, though not simultaneously, the 
interval varying from a few days to several years. 

It is customary to speak of glaucoma as either 
acute, subacute, or chronic, and this arbitrary 
division is useful in practice. But many inter- 
mediate forms are found, and the same eye may, at 
different stages in its history, pass through each of 
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the tbree conditions. We may, indeed, here ob- 
serve that acute and subacute outbursts are gene- 
rallj preceded by a so-called '^premonitory" stage, 
in wmch the symptoms are not only chronic and 
mild, but renlittent ; the intervals of remission be- 
coming shorter and shorter, till at length the attacks 
become continuous, and the glaucomatous state is 
fully established. Bapid increase of presbyopia 
(Chap. XX), shown by the need for a frequent 
change of spectacles, is a common premonitory sign, 
though often overlooked. 

Chronic glaucoma sets in with a cloudiness of sight, 
or ''fog," which is liable to variations, and often 
quite clears off for days, or even weeks (" premonitory 
stage"). But in some cases, according to the patient, 
the failure progresses without remissions from first 
to last. During the attacks of " fog" artificial lights 
are seen surrounded by coloured rings (" rainbows" 
or "haJos"), which are to be distinguished from 
those due to mucus on the cornea. The attacks of 
fog are often noticed only after long use of the eyes, 
as in the evening or when exhausted, the sight being 
better in the early part of the day and alter food. 
The disease has to be distinguished from incipient 
nuclear cataract, disease of the optic nerve, syphilitic 
retinitis, and attacks of megrim. Even when the 
sight has become permaikently cloudy, complete re- 
covery no longer occurring between the attacks, 
variations of sight still form a marked feature. There 
is no congestion, and often no pain. 

If we see the patient during one of the brief early 
fits of cloudy sight, or after the fog has settled down 
permanently, the following changes will be found. A 
greater or less defect of sight in one eye, or if in both, 
more in one than the other, and not remedied by 
glasses ; the pupil a little larger and less active than 
normal ; the anterior chamber may be shallow, and 
there is usually slight dulness of the eye from steami- 
ness of cornea, or haze of the aqueous humour, and 
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some engorgement o£ the large perforating yesseb 
at a little distance from the cornea (i^;a» 21 
and 23); the tension will bo increased (usuaUy 
about -h ly p. 19) and the field of vision may be 
contracted, especiallj on the nasal nde. — ^The optic 
disc will be found normal, pale, or sometimes con- 
gested, in early cases ; pale and cupped (p. 241) at a 
biter stage. The cupping usually occupies the whole 
sur&ce, but sometimes takes the form of a central 
depression, indistinguishable from a large steepHdded 
physiological cup (p. 54). There* may be spontaneous 
pulsation of all tibie vessels on the disc ; or ike arteries, 
if not pulsating spontaneously, will do so on very 
slighi j^reBwaxe on the eyeball (p. 48). — If the case be 
of old standing the tension wUl often be much in- 
creased, the pupil dilated and sluggish, though not 
motionless, the lens hazy, the field of vision much 
contracted (Fig. 88), acuteness of vision extremely 
defective, the cornea sometimes dear, in other cases 
dull. In nearly all cases of glaucoma the temporal 
part of the field (nasal part of the retina) retains its 
function longest; and in advanced cases the patient 
will often show this by his manner or statements. 

An eye in which the above sjrmptoms have set in 
may progress to total blindness in the course of 
montns or several years without a single ** inflam- 
matory " symptom, without either pain or redness — 
chnmio paMeaa gUmcoma (glaueoma gimplea) ; and 
since the lens often becomes partially opaque, and of 
a greyish or greenish hue, cases of chronic glaucoma 
are sometimes mistaken for senile cataract. 

But more commonly, in the course of a chronic 
case, periods of pain and congestion occur, with more 
rapid &ilure of sight ; or the disease sets in with 
" inflammatory " symptoms at once. In these cases 
of gubacute gfaucomay besides the symptoms named 
above, we find dusky reticulated congestion of the 
small and large episcleral vessels in the ciliary region 
(Fig. 25), wiQi pain referred to tiie eye, the side of 



the bead, or uom, and rapid feilnra of si^t. The 
iDczeam of tension, steaminess and partial aiueathssia 
of the cornea, enlarged and sluggish pupil, and ah^ 

Fia. S8. — IiregnloT contraction ot R. sod L. fielda of vinon in 
diniiiio glaucoma ; Ptcan two diffsreat cum. Hie black 
puts show complete low; the shaded ana ifaowa partaal 
loga. Ench field remaina best in the oater part (Ctraipare- 
withFigB.84Hiid86.) 

lownees of the anterior chamber, are all more marked 
than is usual in ohronic cases, and the media are too 
hazy to allow a good ophtholmoeoopio examination. 

These symptoma, ending after a few weeks or 
months in complete blindness, may remain at about 
the same height for months afterwards with alight 
nriations, the eye gradually settling down into a 
pennanent atate of severe, but chronic, non-inflamma- 
tory glancomatona tension. In other oases a sabacnte 
attack passes off only to return in greater severity a 
few weeks or days later (rsmtUenl glaueoma). 

Acute glaucoma differs from the other forms only 
in suddenness of onset, rapidity of loss of sight, sad 
■ererity of congestion and pain. The oongestion, 
both atrial and venous, is intense ; in extreme 
cases the lids and conjunctiva are swollen, and there 
is photophobia, so that the case may be mistakes 
for an aoate ophthalmia. All the apedfic dgna of 
glaucoma are intensified; the pupil considerably 
dilated and motionleaa to light, uie cornea very 
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steamy, the anterior chamber yerj shallow^ and 
tension + 2 or 8. Sight will fall in a day or two 
down to the power of only counting fingers, or to 
mere perception of light, and if the case have lasted 
a week or two even p. 1. is usually abolished. The 
pain is yery seyere in the eye, temple, back of the 
head and down the nose ; not unf requently it is so 
bad as to cause yomiting, and many a case has 
been mistaken for a '' biHous attack " with a ** cold 
in the eye," for " neuralgia in the head," or " rheu- 
matic ophthalmia." Some cases, howeyer, though 
yery acute, are mild and remit spontaneously ; but 
such cases, Uke those mentioned on the preceding 
paragraph, often pass on into the seyere type just 
described. 

Absolute alaucoma is glaucoma which has led to 
permanent blindness. Such an eye continues to dis- 
play the tension and other signs of the disease, and 
remains liable to attacks of pain and congestion for 
varying periods, but in many " absolute" cases, espe- 
cially those which follow acute forms of glaucoma, 
changes occur sooner or later, leading to staphylo- 
mata, cataract, atrophy of iris, and finally to soften- 
ing and shriniang of the globe. The term *' glaucoma 
fidminana " denotes extremely seyere acute glaucoma, 
abolishing sight in a few hours. 

As a rule glaucoma runs the same course in the 
second eye as in the first, but sometimes it will be 
chronic in one and acute or subacute in other. 

Explanation of the symptoms, — ^The causes which 
produce the temporary attacks or ''premonitory sym- 
ptoms " lead, if continued, to atrophy of the inner 
layers of the retina (p. 188) and of the disc, and to con- 
sequent blindness. The increase of tension damages 
the retina both by direct compression and by impeding 
its circulation, the latter being probably the more 
important factor in the early stages. If the media 
are clear enough to allow a good yiew the retinal 
arteries are seen to be narrowed, and often to pul- 



sate HpontaneoaBlj, and the veins are engorged. 
The periphery of the retina snffers Boonest and most 
from this lowering of flirterial blood supply, and 
heace probably the contraction of the Tisual field. 
But the inner layers (compare p. 188) of the retina, 
over its whole extent eoffer if the pressura be bept 
ap (1) from this aame insufficiency of arterial blood, 
and the changes, including bsmorrhage, which 
follow impeded venona outflow ; (2) from stretch- 
ing and atrophy of the nerve-fibreB on the disc. 
The floor of the disc (lamina er^rota), being the 
weakest part of the eye-capsole, ia slowly pressed 
backwards, the nerve-fibres being dragged upon, 
displaced, and finally atrophied ; the direct pressure 
on the nerve-fibres, as they bend over the edge of 
the disc, helps in tjie same process. Hence finally 
the disc becomes not only atrophied, but hollowed 
out (Fig. 89) into the well known " glaucomatous 




Fio. 89.— Sectioi 
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cup." This cup, when deep, baa an overhan^ng edge, 
because the border of the disc is smaller at the level 
of the choroid than at the level of the lamina crt- 
brota ; its sides are quite steep even when the cap is 
shallow (Fig. 91). 

With the ophthalmoscope this capping is shown 
by a sudden bending o£ w» vessels just within the 
16 



border of the disc, where the; look darker because 
foreshortened (PiK- 90) ; if the cup be deep they may 




Fia. 90. — Ophtlialmoscopio appeanuice of slight capping of the 
diw in gUneonuu The din; la inmianded bj a narrow, 
irr^nlar, lone of aln^ilued choroid. (Wecker and 
Jaeger) k 7 

disappear beneath its edge to reappear on its floor, 
where they have a lighter shade (Fig 92). The 




FiO. 91.— SecUon of len advanced gUncomi cup. 
Tessela seldom all bend with equal abruptness, some 
parts of the disc being more deeply hollowed than 
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others, or some of t3ie ressela spannii^ Dver the in- 
tenral instead of hugging the wall of tiie cUp. 
Increase of tenmon must be maintained for sererail 
months to produce cupping recc^isable by the oph- 
thalmoscope. When recent acute glaucoma has been 
cured by operation, the disc, though not cupped 
often becomes very 
pale. — Although 
usually the excava- 
tion extends from 
the first over the 
Thole surfaceof the 
disc, it appears 
sometimes to begin 
at the thinnest part 
(the physiological 
pit) , and spreadcen- 
trifugally thence 
tomfds the border 
(p. 238). A deep 
cup is sometimes 
partly filled up by 
fibrous tissue, the 
reenlt of chronic 
infiammation, and 

its true dimeuBioDs are not then appreciable by the 
ophthalmoBcope. 

The shallowneBS of the anterior chamber is pro- 
bably due to advance of the lens ; it is by no means 
a constant symptom. Compression of the ciliary 
nerres accounts, in early cases, for the dilated and 
sluggish pupil, and for the corneal antesthesia. In 
old-atandiag cases the iris is often atrophied and 
shrunken to a narrow rim ; in uncomplicated glau- 
coma iritic adhedens are never seen. The corneal 
changes depend partly on " steaminesa " of the epi- 
thelium,^rtly upon haze of the corneal tissue from 
<Bdema (Fuchs). In recent cases, especially if acnte, 
the aqueous humour and the lena appear to become 




Fro. 9t. — Opiithilmowopie appeals 
ancs of deep cupping of the duo in 
glsacoma (altered fnm Liebreich). 
X ahont IG. 
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§Dmewbat tarbid. In old cases, as alreadjr stated, 
the lens often becomes slowly cataractous. It is 
generally stated that the yitreous humour becomes 
hazy during the attacks, eBpecially in severe cases, 
but since it is juat in theae cases that the cornea and 
aqueous are most dull, the statemeuta about the 
vitreous are conjectural (p. 235). The internal pres- 
sure tends, in acute cases, to moke the globe spheri- 
cal, by reducing the curvature of the cornea to that 
of the sclerotic ; it bJbo in all cases weakens tlie 
accommodation, at first by preBsing on the ciliary 
nervea, later by cauaing atrophy of the ciliary mus- 
cle ; these facta together explain the rapid decrease 
of refractive power (i. e. rapid onset or increase of 
presbyopia) which is sometimes noticed by the 
patient (p. 237). — The choroidal circulation ia ob- 
structed 1^ the increase of preesure, and in severe 




Fie. S3. — SectJOQ through the ciHary region in a healthy hi 

ey^ Cb., cornea; 5cl., aclerotic; CM,, ciliary maitie ; 
C.P,, two dliory proceBeee, one larger thsn the other; 
Jr., ilia ) L, the mBTginal part of the crystalline leoa ; 
a, angle or anterior chamber; i^ merabraDe of Desoemet^ 
which ceaaes (aa each] before reaching the angle a. Tbe 
dotted line shows tbe course probably taken bj flnid from 
the anterior part of the vitreooa into Ibe posterior aqne- 
0119 chamber, where it ia augmented bj aqueoiu hamoor 
aecreted by the anterior part of the ciliary proceea, thence 
through the pupil (not shown) into the anterior aqueone 
''--mheT, to the angle a. Suipeniory ligament c^ k^ not 
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glaucoma, especiallj of old standing, the anterior 
cUiary veins (forming the episcleral plexns) (Figs. 
21 and 25), as well as the arteries (Fig. 28), become 
yeiy much enlarged. 

Mechanism of glaucoma. — The increased tension is 
due to excess of fluid in the eye-ball. Impeded 
escape is probablj the chief cause of this excess, and 
recent research has proyed that changes are present 
in nearly all glaucomatous eyes, which must lessen, 
or preyent, the normal outflow. But increased 
secretion, and internal yascular congestion, undoubt- 
edly play an important part in certain cases. Both 
conditions would haye most effect when the sclerotic 
was most unyielding, i, e, in old age, and in hyper- 
metropic eyes (p. 236). Normally there is a con- 
stant moyement of fluid from the yitreous humour 
through the suspensory ligament of the lens, and 
also from the anterior part of the ciliary processes 
into the anterior chamber in the course shown by the 
dotted line in Fig. 93. The fluid escapes from the 
anterior chamber into the lymphatics, and perhaps 
into the yeins, of the sclerotic, through the meshes 
of the li^amenivm pecUnatum {FontaruCa spaces) y 
which close the angle a\ and it has been proyed 
that yery little fluid can pass through any other part 
of the cornea. In glaucoma the angle a is nearly 
always closed, in recent cases by contact, in old cases 
by permanent cohesion, between the periphery of the 
iris and the cornea (Figs. 94 and 95). No complete 
explanation of this adyance of the iris has yet been 
giyen. Dr Adolf Weber holds that the ciliary pro- 
cesses becoming swollen from yarious causes, push 
the iris forwards and so start the glaucomatous 
state. Priestly Smith belieyes the primary obstruc- 
tion to depend upon narrowing, or eyen obliteration, 
of the circular chink (" circumlental space") between 
the edge of the lens and the tips of the ciliary pro- 
cesses, and that this proceeds mainly from a pro- 
gressiye increase in the size of the lens which occurs 



in old ^e ^ obstnietton of this space leads to rise ei 
preflmrein theTitreouSifoUowedbyadTODCeof tlielen* 




and cili&i7 processes, preHBuie on the Iris, and cloanre 
of tjhe angle ; swellmg of the ciliarj processes would 
be a eontributoty cause. Brailej holds that a chronic 




Fib. 96. — Ciliary region in chronic g^anooma of three jmti' 

itanding. x 10. 
inflammation of the ciliary muscle and processeB, 
and of the iris, quickly passing on to atrophic shrink- 
ing, leads to narrowing of the angle and initial rise 
of tension ;t ui a later paper, however, he agrees to 
some extent with the view of Weber, above referred 
to.J (For other causestee Secondary Glaucoma, p. 253.) 

An over-supply of fluid affects the tension differ- 

• Priertly Smith 'On aUooonut,' 1B79; ' Oph. Hoap. Be- 
ports,' I. Sb, laSO ; Int Hed. CongresB, 1881. Thii growth of 
the lens has now been est&bHBhed beyond doabt by Smith's 
further reseaTches ; ' Trans. Ophth. Soc.,' vol. iii, 1983. 

t Brrilaj, 'Ophth. Hoap. Reports,' i, pp. H 89, 93 (18801. 

t Brailey, iWA, p. S88 (1881); . 
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entlj in different ca43es. Congestion and ordinary 
inflfionmations of the retina and uveal tract do not 
cause glaucoma, and dilatation of the arteries by 
vaso-motor paralysis is said to be accoinpanied by 
diminished tension. But tumours in, and even upon, 
the eye often give rise to secondary glaucoma, and 
probably one important factor in these cases is the 
active congestion and transudation which occur near 
to quickly growing tumours ; certainly the glaucoma 
stands in no constant relation either to the size or 
position of the tumour. A relation is observed in 
some cases between glaucoma and neuralgia of the 
fifth nerve ; and T. is said to be lowered in paralysis 
of this nerve. Probably the pain acts by causing 
associated congestion, and thus setting up glaucoma 
in a predisposed eje. 

Oeneral and diathetic causes. — In an eye predis- 
posed, by the changes above mentioned at the rim 
of the anterior chamber, any cause of congestion may 
precipitate an acute attads:. Yascular engorge- 
ment of the eyes in connection with digestive dis- 
turbances, gout, or neuralgia, or the same result 
brought on by the over-use of presbyopic eyes 
without suitable glasses, or a blow, or prolonged 
ophthalmoscopic examination, may all bring it about. 
Atropine has sometimes caused an attack, probably 
because, by lessening the width, it increases the 
thickness, of the iris, and so crowds it into the angle 
of the anterior chamber. Iridectomy on one eye 
occasionally sets up acute glaucoma in the other, pro- 
bably by causing general excitement and disturbance. 
Glaucoma is much conmioner after than before the 
age of forty ;* the rare cases seen in young adults and 
children are generally chronicand associated with other 
changes in the eyes, particularly myopia. Actite cases 
are often dated from a period of over-work of the 
eyes, or want of sleep, as from sitting up nursing, &c, 
!nie]?& is not unfrequently a history of gout. Patients 
* Of 180 oases nearly four fifths oocurred after 40. 
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who have hsA glauooma in one eye should be emphati- 
cally warned as to the danger of over-iising the eyes, 
or of working without proper glasses, and against 
dietetic errors. Glaucoma as a whole is rather com- 
moner in men than women, but of acute cases a large 
majority are in women, whilst the greater number of 
the chronic and subacute cases occur in men.* 

Trea;tment, — ^Iridectomy or an equiyalent operation, 
is, with very few exceptions, the only curative treat- 
ment. Eserine (the alkaloid of Calabar bean) used 
locally, however, diminishes the tension in acute 
glaucoma, and some few attacks have been per- 
manently cured by its means alone. But although 
seldom really curative, eserine is of great temporary 
value in cases where an operation has to be deferred. 
It has little or no effect on the tension unless it 
cause marked contraction of the pupil. Eserine acts 
(1) by stretching the iris and drawing it away from 
the angle of the anterior chamber ; (2) by the con- 
traction of the ciliary muscle which it causes the 
meshes of the tissue boimding this angle are more 
widely opened. Eserine causes congestion of the 
dliary processes, and probably this explains why, if it 
do not soon relieve glaucoma, it sometimes aggravates 
all the symptoms. It is of use chiefly in recent, and 
especially in acute, cases ; a solution of half a grain 
or a grain of the sulphate in the ounce is to be used 
once, twice, or of tener, in the day. If in a few hours 
it increase the pain and do not lessen the T. it should 
be abandoned. The pain in acute cases may be much 
relieved by leeching, warmth to the eye, derivative 
treatment such as purgation and hot-foot baths, and 
soporifics. 

* In 180 ooBBeciitive cases of primary glaucoma I find 547o M., 
46% F' * 0^ t^® males alone 25 /<, were acute, and 767© chronic 
of the females alone 487o ^fere acute, and 62% chronic. 

Some nnmhers quoted from Schmidt and Laqueur in Graefe 
and Saemisch's * Handbuch,' v, 1, 66, give the following. Of 128 
eases, 58% M., 47% F. ; of males 10% acute, 90% chronic or sub- 
acute i of the females 807^ acute, 707^ chronic and subacute. 
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Iridectomy cures glaucoma by permanently reduc- 
ing the tension to the normal or nearly normal 
degree. It is found, that to ensure success : (1) the 
path of the incision must lie in the sclerotic from 1 
to 2 mm. from the apparent corneal border (Fig. 
^) ; (2) the wound should be large, allowing re- 
moval of about a fifth of the iris ; (3) the iris should 
be removed quite up to its ciliary attachment ; this 
is best done by first cutting one end of the loop of 
protruding iris, then tearing it from its ciliary 
attachment along the whole extent of the woimd, 
and cutting through the other end separately. {See 
Operations.) Evacuation of the aqueous humour 
hj paracentesis of the anterior chamber gives only 
temporary relief. 

A mere wound in the sclerotic, differing but little 
in position and extent from that made for iridec- 
tomy, is sufficient to relieve + T., and to cure many 
<»k8es of glaucoma permanently, and this operation 
(jBvheonjunctival sclerotomy) has been largely adopted 
by some operators within the last few years. Iri- 
dectomy, however, will probably remain the better 
operation for most cases, partlv at least because it is 
easier to perform well. Sclerotomy is open to 
objection : (1) because the position and length of 
the wound are not perfectly imder control ; if too far 
forward and too short the incision is insufficient, if 
too far back and too long there is risk of wound- 
ing the ciliary processes and getting heomorrbage 
into the vitreous ; even shrinlang of the operated 
eye and sympathetic inflammation of the other have 
occurred ; (2) because the iris may prolapse into the 
wound, and need removal, and the operation then 
becomes an iridectomy; (3) when the anterior 
chamber is very shallow sclerotomy cannot be sup- 
posed to aid the exit of fluid so much as the removal 
of a piece of the iris. 

Several other operations, the principle of which is 
to make a puncture at the sclero-comeal junction, 
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lukTe been tried, but baye not gained general con- 
fidence. 

Wbichever operation be employed in glaucoma 
the formation of tbe operation scar in the sclerotic 
is certainly a most important factor. 

Iridectomy in acute glaucoma no doubt acts, at 
first, by remoTing a portion of the iris from the 
blodred angle (Fig. 94), and thus allowing the 
normal escape of fluid. It is held by some high 
authorities, however, that its permanent effect is due 
to the formation, at the seat of the wound, of a layer 
of tissue more pervious to the eye-fluids than the 
sclerotic ('' filtration-scar"). The fact that an iri- 
dectomy for glaucoma which heals rather slowly, is 
thought by many to be more favorable than one 
which heals immediately, f.e. with no new tissue, 
and that a slight bulging of the scar is believed by 
some surgeons to be rather a good thing than other* 
wise, are probably expressions of the real value of 
the new tissue formed during somewhat slow heal- 
ing. The curative effect of sclerotomy points in the 
same direction. Such a porous scar never forms if 
the incision be in the cornea. 

An operation, usually iridectomy, is to be done in 
all cases of acute and subacute glaucoma, whether 
there be great pain or not, so long as some sight still 
remains, and even if all p. 1. be lost, provided that the 
blindness be of only a few days' duration. Even if the 
eye be permanently quite blmd, iridectomy or sclero- 
tomy is sometimes preferable to excision of the globe, 
for the relief of pain (pp. 252 and 260). 

In very chronic glaucoma, when well developed, 
the rule is less clear, for it is well known that the 
effect of operation in such cases is far less constant, 
especially if the visual field be already much con* 
tracted. As no other treatment is of use, and opera- 
tive treatment is certainly often beneficial, it should, 
as a rule, be adopted, the patient's judgment being 
allowed a fair weight in tiie decision. The same 
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difficTilty occurs in some of the so-called '' premoni-- 
torj attacks/' whicli are in truth transient attacks 
of slight glaucoma. When once it is dear that such 
attacks of temporary mistiness and rainbows are 
glaucomatous, and that thej are getting more fre- 
quent, the operation should seldom be d^erred; but 
if the patient can be seen at short intervals eserine 
should have a fair trial before operation is resorted 
to. It is to be remembered that iridectomy done 
when sight is still nearly perfect may, by allowing 
light to pass through the margin of the lens, cause 
an increase of the defect (p. 14) ; and this, though 
not of necessity a contra-indication, must be caref uUy 
taken into account.* The patient's prospect of life 
most also be allowed for in chronic glaucoma ; if he 
be old and feeble, life may end before the disease 
has in its natural course caused blindness. 

The prognosis after operation is, in general terms, 
better in proportion as the disease is acute and 
recent. If operated on within a few days of the 
onset of acute symptoms, provided that there be at 
least good p, 1. at the time of operation, sight is 
often restored to the state in which it was at the 
onset, i.e. if the disease be recent, nearly perfect 
sight will be restored. Even incases combining the 
maximum of acuteness and severity (glaticoma fuU 
minans)^ in which for a day or two all p. 1. has been 
abolished, the operation may be successful. But the 
prognosis is not always so ^vourable in acute glau- 
coma, especially if the patient's health be much 
broken down. If an acute attack occur in a chronic, 
case sight wiU be improved more or less ; if the case 
be entirely chronic we can only hope, as a rule, to 
prevent it from getting worse. 

The full effect of the operation is not seen for 

* I now usually perform sclerotomy in chronic glaucoma if 
the anterior chamber be of fair depth, the pnpil act well to 
eserine, and acuteness of vision be good. In acute glaucoma I 
always prefer iridectomy. 
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several weeks, though a marked immediate effect is 
produced in acute cases. In cases of long standing 
T. may remain permanently rather + after operation, 
without bad effect, provided it be very much less than 
before the operation ; the eye tissues can in some de- 
gree adapt themselves to increased pressure. 

A second iridectomy in the opposite direction, or 
a sclerotomy, should be done if the T., having been 
reduced to normal, or very slightly +9 after the 
first operation, rises definitely, and is accompanied 
by a return of other symptoms; but several weeks 
should generally elapse, for slight waves of glauco- 
matous tension may occur before the eye has fully 
recovered from the first operation, and these may 
generally be relieved by other means. Gases which 
relapse definitely, or which steadily get worse after 
the first opemtion, are always very grave, and the 
second operation must not be confidently expected to 
succeed. If after iridectomy in acute glaucoma the 
symptoms are not relieved even for a time, or become 
worse, some complication is to be suspected, such as 
haemorrhage from the retina or choroid, or a tumour. 
(See Secondary Glaucoma.) 

Other treatment. — ^If we are obliged to delay the 
operation, the other means mentioned at p. 248 
should be prescribed, including eserine. The diet 
should as a rule be liberal, unless the patient be 
plethoric. It is very important to insure sound 
sleep and mental calm. After the operation, until 
the eye has become quiet, all causes likely to induce 
congestion must be carefully avoided, such as use of 
the eyes, stooping, or straining, and prolonged oph- 
thalmoscopic examination. Atropine must never be 
used. We should be on the alert for the earliest 
symptoms in the second eye after operation on the 
first (p. 247), and the use of eserine may be ad- 
visable as a prophylactic. 

In a few cases of very chronic or subacute character, 
with great increase of T., iridectomy seems to aggra- 
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▼ate the disease,being followed, not even bjtemporary 
benefit but, by persistence of + T., increased irrita* 
bilitj, and still further deterioration of sight Q* glau* 
coma mobLignvm*^). It is believed that the tilting 
forward of the lens, which sometimes follows iridec- 
tomjy may help to account for these symptoms. 

Glaucoma may occur independently in cataractous 
eyes; and in eyes from which the lens ha? been 
extracted, with or without iridectomy. 

Secondary glaucoma may be acute or chronic, 
according as it is a consequence of active disease or 
of sequelsd. It may be caused by circular iritic 
synechia with bulging of the iris (p. 119). Various 
forms of chronic irido-keratitis and irido-cyclitis 
(p. 125), especially the sympathetic form (p. 134)^ 
are liable to be accompanied by it ; in the former 
it is due to choking of the spaces of Fontana by 
inflammatory products, and perhaps to excessive 
secretion from the ciliary processes ; in the sympa- 
thetic disease, to total posterior synechia. It may 
follow perforation of the cornea with large anterior 
synechia. The eye often becomes temporarily glau* 
comatous in the course of traumatic cataract from the 
pressure of the swollen lens on the iris and ciliary 
processes, especially in patients past middle life (p. 
157). In none of these cases is there much danger 
of mistaking secondary for idiopathic glaucoma. 

But secondary glaucoma may result from various 
deeper changes. When the lens is dislocated (p. 165) ,. 
either behind or in front of the iris, it often sets up 
glaucoma, and sometimes of a very severe type, appa* 
rently by pressing on the ciliary processes or iris. 
There is generally the history of a blow; and in 
posterior dislocation, even if the edge of the displaced 
lens cannot be seen, the iris is usually tremulous and 
its surface concave or flat at one part, whilst bulging 
or prominent at another. If we are sure that a lens 
dislocated into the vitreous is causing the symptoms, it 
should be extracted with a scoop (see Operations) ; and 
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if lying in the anterior chamber should also nsoallj be 
removed. If the eye become glaucomatous imme- 
diately after a severe blow (p. 139) the condition of 
the lens may not be ascertainable, and then an iridec- 
tomy must be done and the eye be watched ; vitreous 
is very likely to escape at the operation if there be dis- 
location of the lens, for the hitter condition implies 
rupture of the suspensory ligament. — Hemorrhage 
into an eye whose retina is detached (e. g, in high 
degrees of myopia) may give rise to acute glaucoma 
with severe pain. — ^A glaucomatous attack generally 
occurs during the growth of an intraocular tumour 
(p. 260). It is often impossible to distinguish such 
a case from one of idiopathic glaucoma of the same 
severity and standing ; for, even if the lens be not 
opaque, and it often is so, the other media will pro- 
iMkbly be too hazy to allow an ophthalmoscopic exami- 
nation, and the growth is usually dark in colour. In 
almost every case, however, the glaucoma will be 
^ absolute", and will be Imown to have been so 
for weeks or months, and there will also be the 
negative fact that the fellow-eye shows no signs of 
glfMicoma. If a glaucomatous eye, which has .been 
absolutely blind for several monllis, remains painful 
and congested, and its media too opaque for ophthal- 
moscopic examination, it should always be excised as 
likely to contain a tumour. Tumours in the eyes of 
children may cause secondary glaucoma, but there is 
seldom any difficulty in milking the diagnosis ; the 
patient is far below the ase for primary glaucoma, 
and the growth is usually conspicuous, from its 
whitish colour. — Secondary glaucoma now and then 
supervenes in cases of aJbuminuric retinitis, and 
of embolism or thrombosis of the retinal vessels, and 
perhaps in cases of retinal hsBmorrhage from other 
oauses Q^ Tuemorrhagic glaucoma"). In the last- 
named cases the diagnosis can sometimes be com- 
pleted only after an unsuccessful operation has shown 
that the case is not a simple one. 
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CHAPTEE XVm 

TUM0TTB8 AKD NEW QBOWTHS OF THE BTBBALL. 

A. Tumowrs and Orawths of the Oonjunctiva and Front 

of the Ey^baXL. 

(JauLiflower warte^ like those on the glans penis, are 
sometimes seen on the ocular and palpebral conjunc- 
tiva. They have narrow pedicles, and are flattened 
like a cock's comb. They should be snipped off, but 
fresh ones are apt to spring up. 

Ltqnu of the conjunctiva is generally accompanied 
by lupus of the skin, and sometimes of the oral mucous 
membrane. The conjunctiva is thickened, irregularly 
tubercular, and very vascular. The disease veiy 
seldom attacks the ocular conjunctiva, and is usually 
confined to a part of one eyelid. It is much benefited 
by the usual local treatment for lupus. 

The eyelid, and especially the tarsus, is now and 
then the seat of diffused gummatous inflammation in 
the tertiary stage of sypMlis. The infiltration gives 
rise to a hard, indolent swelling of the whole lid 
{ayfphitUictarsitie), — Chancres and tertiary syphilitic 
ulcers may occur on the lids (p. 66). 

Pinguecula is a small yellowish spot, looking like 
adipose tissue, in the conjunctiva, close to the inner 
or outer edge of the cornea. It consists of thickened 
conjunctiva and subconjunctival tissue, and contains 
no fat. It is commonest in old people, and in those 
whose eyes are much exposed to local irritants. It 
is of no consequence, though advice is often asked 
about it. 

Pterygium is a triangular patch of thickened ocular 
conjuni^va, the apex of which encroaches upon the 
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cornea ; it is almost always seated on the exposed part 
of the eye. It varies much in thickness and yascu- 
larit J, and is sometimes stationary, in other cases pro- 
gressive. It is to be distinguished from opacity of 
the cornea, and from the cicatricial band (symble- 
pharon) which often forms between lid and globe 
after bums or wounds of the conjunctiva. It is 
rarely seen except in those who have spent some 
years in hot countries. The best treatment is, after 
dissecting up the growth to double it inwards upon 
itself, diuwing its apex into the chink between 
sclerotic and conjunctiva by means of a deep suture, 
which is brought out again near the caruncle ; or to 
transplant the growth into a cleft in the conjunctiva 
below the cornea ; excision or ligature are less ef- 
fectual. Adhesion of swollen conjunctiva to a nuu^inal 
ulcer of cornea is the starting-point of pterygium ; 
the reason of its subsequent progress is obscure. 

Small thin cyatSj with clear watery contents, some- 
times elongated and beaded, are not uncommon in 
the ocular conjunctiva near to one of the canthi. 
They are formed by distension of valved lymphatic 
trunks. 

Dermoid tumowra (solid) of the eyeball are much 
scarcer than the cystic dermoids of the eyebrow 
(p. 270). They are whitish, smooth, hemispherical 
and firm. They generally lie in the pEJpebral fissure 
and are either wholly conjunctival and moveable, or 
partly corneal and fixed. They are solid, and hairs 
may grow from their surface. They may be com- 
bined with other congenital anomalies of the eye or 
lids. The corneal portion of such a tumour cannot 
always be perfectly removed. 

The swelling in some cases of episcleritig may be 
mistaken for a tumour. {See p. 126). 

A coxigQiii\sl fibrO'f(itty growth sometimes occurs in 
the form of a yellowish, lobulated, tongue-like pro- 
trusion between the lid and the globe, and usuaUy at 
the outer and upper side of the orbit. 
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Cystic tumours may be met with beneatli the pal- 
pebral conjunctiva. The very rare form known as 
Dacryops is a bluish tumour caused by occlusion and 
distension of a duct of the lacrimal gland ; but other 
cystic conjunctival tumours are met with which can- 
not be so explained (p. 269). Fibrous, and even bony 
tumours are occasionally seen in the substance of 
the upper lid, perhaps starting from the tarsus ; and 
soft pedunculated (polypoid) growths have been met 
with in the sulcus between lid and globe. 

Jfalignant tumours arise much less commonly 
on the front of the eye than in the choroid or 
retina. They may be either epithelial or sarcoma- 
tous. An injury is often stated to be the cause of 
the growth. 

Epithduyma may begin on the ocular conjunctiva, 
in which case it remains moveable, or at the sclero- 
comeal junction, when it quickly encroaches on the 
cornea, infiltrates its superficial layers and becomes 
fixed. It may be pigmented. When such a growth 
is not seen until late it may perhaps be as large as a 
walnut, may cover or surround the cornea, and present 
a papillary or lobulated surface. The glands in front 
of the ear may be enlarged. 

Sarcoma in this region may or may not be pig- 
mented. It generally arises at the sclero-corneal 
junction^ and when small the conjunctiva is traceable 
over the growth. But in advanced cases it may be 
impossible from the clinical features to diagnose the 
nature of a tumour in this part. 

Moveable tumours (epithelioma) not involving the 
cornea may be cut off, but are very likely to recur ; 
and recurrence is still more likely in the case of 
growths fixed to the cornea or sclerotic. Bemoval of 
the eyeball at an early date, especially in the case 
of sarcomata, is the best course in the majority of 
cases. 

The lacrimal sac is occasionally the seat of new 
ffTQwth, which may be mistaken for phronic mucocele* 

17 
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B. Intraocular Tumours. 

By far the commonest forms are glioma of the 
retina and sarooma of the choroid. 

Glioma of the retina is a disease of infancy or early 
chUdhoody the patients being generally under three 
years old when first brought for treatment ; it may, 
liowever, be present at birth, and is said occasionally 
to begin as late as the eleventh or twelfth year. 
Glioma is very soft, composed of small, round cells 
which grow from the granule layers of the retina, and 
it either grows outwards, causing detachment of the 
retina, or inwards into the vitreous; often several, 
more or less separate, lobules are present. It often 
fills the eyeball in a few months, and then spreads 
by contact to the choroid, and to the sclerotic and 
orbit. It is especially prone to travel back along the 
optic nerve to the brain ; and it may cause secondary 
deposits in the brain and in the scalp, and more rarely 
in distant parts. If the eye be removed before either 
the optic nerve or the orbital tissues are infiltrated 
the cure is radical, but in the more numerous cases, 
where the patient is not seen till what may be called, 
clinically, the second stage (9^ below), a fatal return 
in the orbit or within the skull is the rule. Glioma 
sometimes occurs in both eyes, and in several children 
of the same parents. 

The earliest symptom is a shining whitish appear- 
ance deep in the eye, and the eye is soon noticed to 
be blind ; as there is neither pain nor redness, advice 
is seldom sought at this stage. T. is n. or rather—. 
When the peculiar appearance has become very 
striking, or the eye becomes painful, the child 
is brought. In this (the second) stage there is 
generally some congestion of the scleral vessels, and 
a white, pink, or yellowish reflexion from behind the 
lens (which remains clear), steaminess of the cornea, 
mydriasis, T. +, anterior chamber shallow and of 
uniform depth j there may be enlargement or pro- 
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minenoe of the eyeball. On focal examination some 
vessels can generally be seen on the whitish back- 
ground, and white specks, indicating calcareous de- 
generation, are sometimes present. 

In young children the above appearances are 
sometimes simulated by inflammatory changes in 
the vitreous, with detachment of the retina; and the 
differential diagnosis is occasionally very difficult. 
In these cases of psetido-glioma iritic adhesions are 
usually present, T. is — ,the eye somewhat shrunken, 
the anterior chamber deep at its periphery, whilst 
absent or shallow at the centre. There is often the 
history of some illness with a definite inflammation 
of the eve before the peculiar appearance came in 
the pupil. When in doubt the eye should be excised. 
Snell* records a remarkable case in which *' pseudo- 
. glioma " was diagnosed in both eyes ; one eye after- 
wards shrunk to a mere stump after first enlarging 
somewhat ; the other progressed steadily to a fatal 
termination from true glioma. 

Sarcoma of the choroid and ciliary body is a growth 
of late or middle life, being rarely seen below the 
age. of thirty-five. The majority of these tumours 
are pigmented (melanotic), some being quite black, 
others mottled or streaked. A few are free from 
pigment. Some are spindle-celled or mixed, others 
composed of round cells; some are truly alveolar, 
but in many specimens there is very little con- 
nective tissue stroma, and no very defined arrange- 
ment of the cells. These tumours are moderately 
firm but friable ; some are very vascular, and 
hsBmorrhages often occur into them. The tumour 
grows from a broad base, and usually forms a well- 
defined rounded prominence, pushing the retina 
before it ; blood or serous fluid is effused round its 
base, so that the retinal detachment is more exten- 
sive than the tumour. These tumours often grow 
slowly so long as they are wholly contained within 
* Opbtbalmological Soc„ 1888-4. 
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the eye, and two, three, or more years may pass 
before the growth passes out of the eye aud invades 
the orbit. Though orbital infection does not usually 
occur till the globe is filled to distension by the 
growth, it may happen much earlier, the cells pass- 
ing out along the sheaths of the perforating blood- 
▼essels and producing large extraocular growths, 
while the primary intraocular tumour is still quite 
small. The lymphatic glands do not enlarge, but 
there is great danger of secondary growths in 
distant parts, especially in the liver, a risk not 
entirely absent, even when the eye tumour is small. 
Hence early removal of the globe is of the utmost 
importance, and a good, though not too confident, 
prognosis may be given when the optic nerve and 
tissues of the orbit show no signs of disease. 

SympUmu and caurse.-^li the case be seen early, 
when defect of sight is the only symptom, the tumour 
can often be seen and recognised by its well-defined 
rounded outline, some folds of detached retina often 
being visible near it ; the pupil, cornea, and tension 
will probably be natural. But sooner or later the 
tumour in its growth sets up symptoms of acute or 
subacute glaucoma and sometimes iritis ; subse- 
quently secondary cataract forms. It is in this 
glaucomatous (second) stage that relief is usually 
sought. Unless some part of the tumour happen to 
be visible outside the sclerotic, or project into this 
anterior chamber, a positive diagnosis often cannot 
now be given, owing to the opacity of the media, 
although by exclusion we may often arrive at great 
probability. If the eye be left alone, or iridectomy 
be performed, glaucomatous attacks and pain will 
recur, and the eye will enlarge and gradually be dis- 
organised by the increasing growth, which will then 
quickly fill the orbit and f ungate. But sometimes a 
deceptive period of quiet follows the glaucomatous 
attack, and perhaps even some shrinking and reduc- 
tion of tension may occur, after which the growth 
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will make a fresh start and become apparent. It is 
chiefly in very old patients that this slow course is 
noticed. Sarcoma is especially likely to form in 
eyes previously injured, or already shrunken from 
disease. 

Thus it is apparent that in a majority of cases of 
choroidal tumour we can only guess at the truth. 
We suspect a tumour and urge excision in the fol- 
lowing cases : (1) When an eye that has been for 
some time failing or blind from deep-seated disease 
becomes painful, congested, and glaucomatous (there 
being no glaucoma of the other eye), and particu- 
larly if there be secondary cataract (see p. 254). (2) 
Similar eyes with normal or diminished tension are 
best excised as possibly containing tumour. (3) In 
extensive detachment of retina confined to one eye, 
without history of injury or evidence of myopia, the 
patient should be warned, or the eye excised, accord- 
ing to circumstances. 

In all cases of suspected glioma or sarcoma the 
eye should be opened at once, and if a tumour be 
found the cut end of the optic nerve of the excised 
eye should be carefully looked at ; if this be pig- 
mented or thickened, another piece should be at once 
removed, and the orbit searched by the finger for 
evidence of growth; the surface of the eye should 
also be carefully examined for external growths. 
When infection of the nerve or orbit is suspected 
the Orbit should be cleared out and chloride of zinc 
paste applied (as at p. 270). 

Ihtbercular growths of large size may occur in the 
choroid or iris. The diagnosis may be uncertain till 
after excision, and the treatment differs in no way from 
that of malignant growths. The patients are gene- 
rally children above five. Iritis and acute inflamma- 
tory symptoms are commoner than in the cases of 
malignant growth ; there is often great congestion 
and T. is usually either n. or — (see p. 178). 
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TumaurB of the iris are rare. Melanotic as well as 
unpig^eDted sarcomata are occasionally met with.* 
Sebaceous or epithelial tumours are also seen ; they 
are nearly always the result of transplantation of 
epithelium, or of a hair, into the iris through a per- 
forating wound of the cornea. — ^In rare cases cystic 
tumours with thin walls are formed in connection 
with the iris, particularly in eyes which have been 
operated on for cataract. 

The term granuloma has been applied to several 
forms of non- malignant tumour of the iris, some of 
which were large tubercles, some syphilitic gum- 
mata, and some true granulation tissue following 
wounds. These forms are all usually accompanied 
by iritis. 

* A well-reported case, with Dumerous references, is given 
by Little, in * Trans. Ophth. Soc.,' toI. iii, 1883. 
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CHAPTEE XIX 

INJUBIESj DISEASES, AND TXTMOUBS OF THE OBBIT. 

(1.) Contiman and Concussion Injuries. — Ecchy' 
mosis of the eyelids from direct blows (" black eye ") 
is to be distinguished from extravasation into the 
orbital cellular tissue, following fracture of the walls 
of the orbit. In ordinary "black eye" the ecchy- 
mosis is superficial, and, if it affect either the 
palpebral or ocular conjunctiva, does not pass far 
back. The ecchymosis following orbital fracture is 
deep-seated, often entirely beneath, rather thai in, 
the skin and conjunctiva, diminishes in density to- 
wards the front and borders of the lids, and when 
considerable, may cause proptosis. The two forms 
may be combined when fracture is caused by direct 
violence to the orbit. 

Fracture of the inner wall of the orbit into the 
nose, the sinuses opening into it, or the nasal duct, 
is often followed by emphysema of the orbital cellular 
tissue. This can occur only when the mucous mem- 
brane is torn. The emphysema comes on quickly 
from " blowing the nose," and is shown by a soft, 
whitish, doughy swelling of the lids, which crepitates 
finely under the finger; the globe is more or less 
protruded and its movements limited. The ^n- 
pfaysema disappears in a few days if the lids be 
kept rather firmly bandaged. These fractures are 
usually caused by blows over the inner angle of 
the orbit, but occasionally by blows on the malar 
region. 

Partial ptosis is an occasional result of blows 
upon the upper lid. It is generally accompaaied 
by paralysis of accommodation and dilatation of 
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the pupily and it seldom lasts more tlian a few 
weeks. 

(2.) Orbital abscess and orbital cdltdiHs may follow 
injttrieSy bat are often of apparently spontaneous 
origin. Cellulitis may spread to the orbit from the 
face in erysipelas, or from the throat in severe tonsil- 
litis. — Diffused acute inflammation of the cellular 
tissue is difficult to distinguish from acute orbital 
abscess, since in both there are the signs of deep in- 
flammation, with displacement of the eye and limita- 
tion of its moTements, chemosis of the conjunctiya, 
and brawny swelling and redness of the lids. An 
acute abscess soon points between the globe and some 
part of the rim of the orbit, but even in cellulitis 
the swelling may be greater at some one part, and 
give rise to a feeling deceptively like fluctuation. 

Orbital abscess may be very chronic, and may simu* 
late a solid tumour until the pus nears the surface ; 
even then we may not be able to distinguish it from 
a cystic tumour until an exploratory incision sets the 
question at rest. Abscess of the orbit, whether 
acute or chronic, is very often the result of periostitis, 
and a large surface of bare bone is often found with 
the probe. 

In acute cases, as soon as fluctuation is certain, 
an incision is to be made with a narrow, straight 
knife, generally through the skin, or, if practic- 
able, through the conjunctiva. As the pus is often 
curdy, it is best not to use a grooved needle. 
Chronic cases of doubtful nature may be watched 
for a time. It may be necessary to go deeply into 
the orbit, either with the knife, probe, or dressing 
forceps, before matter is reached. A drainage 
tube should be inserted if the abscess be deep. 
The proptosis does not always disappear when 
the abscess is opened, for, in addition to hsBmorr- 
hage caused by the operation, there may be much 
thickening of the tissues. Sight may be injured or 
lost by stretching of, or pressure on, the optic 
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nerve, and the cornea may become anaesthetic, and 
ulcerate from damage to the ciliary nerves behind 
the globe. 

The lacrimal gland is occasionally the seat of acute 
or of chronic inflammation, and in either case an 
abscess may form. In chronic cases the enlarged 
gland is distinctly felt projecting, and can generally 
be recognised by its well-defined and lobulated 
border ; but the enlargement cannot always be dis- 
tinguished from that caused by a morbid growth in 
the gland, or corresponding part of the orbit. In 
acute inflammation there are the usual signs, local 
heat, tenderness, and pain, with swelUnjf, which may 
obscure the boundaries of the gland. If the enlarge- 
ment be great, the eyeball is displaced, and the 
oculo-palpebral fold of the conjunctiva in front of 
the gland is pushed downwards, and projects more 
or less between the lid and the eye. 

When an abscess forms, it usually points to the 
skin, and should seldom be opened from the con- 
junctival surface. If it be allowed to burst sponta- 
neously through the skin, a troublesome flstula may 
follow. 

A little abscess sometimes forms in one of the 
separate anterior lobules, the main body of the 
gland remaining free. There is limited swelling 
and tenderness of the lid at the upper- outer 
angle, not passing back beneath the orbital rim. 
The abscess points through the conjunctiva, above 
the outer end of the tarsal cartilage, and is 
thus distinguished from a suppurating Meibomian 
cyst. 

(3.) Wounds, — Wounds of the eyelids need no 
special treatment, beyond very careful apposition by 
sutures, sometimes with a small hair-lip pin, so as to 
secure primary and accurate union. Lacerated 
wounds of the ocular conjunctiva need a few flue 
sutures, if extensive, and they seldom lead to any 
deformity. When a rectus tendon has been torn 
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tbroQgli I bftfe neTer Buooeeded in getting the ends 
to unite. 

Pemdraimg wourndg through ike lids or conjunctiva^ 
wliich pass deeply into the orbit, may be mach more 
serious than &ey appear at first sight, since the 
irounding body may hare cansed fracture of the 
orbit, and damage to the brain-membranes, or a 
piece of the wounding instroment may have been 
broken off and lie eml^ded in the roomy cavity of 
the orbit, without at first exciting disturbance or 
causing displacement of the eye. Some most extra- 
ordinary cases are on record, in which very large 
foreign bodies haye lain in the orbit for a long time 
undetected. The optic nerve is occasionally torn 
across without damage to the globe. Every wound 
of the eyelids or conjunctiva should, therefore, be 
carefully explored with the probe, and, wheneyer 
possible, the instrument which caused the wound 
should be examined. 

When a foreign body is suspected or known to be 
firmly embedded, and is not remoyable through the 
original wound, it is generally best to diyide the 
outer canthus, and prolong the incision into the con- 
junctiva; in some cases an incision through the 
skin oyer the margin of the orbit, at the situation 
of the foreign body, will be preferable. Single shot 
corns, embedded and causing no symptoms, should 
not be interfered with unless they can be easily 
reached. 

Wounds of the orbit, by gunshot or other explo- 
sives, when extensive and caused by numerous 
shots or fragments of sand, gravel, <&c., driyen 
into the tissues, are serious, because the eyeball 
itself is often injured. Such injuries may cause 
tetanus. 



TT7H017SS OP THE OBBIT. 

A tumour of any notable size in the orbit always 
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causes protrusion of the eye (proptosis), witb or 
without lateral displacement and limitation of its 
movement. As a rule there are no inflammatory 
symptoms. An exact diagnosis of the seat, attach- 
ments and nature of an orbital tumour is, of course, 
often impossible before operating. 

A tumour in the orbit may originate in some of 
the loose orbital tissues, in the lacrimal gland, in 
the periosteum, upon or within the eyeball, or from 
the optic nerve ; or it may have encroached upon the 
orbit from one of the neighbouring cavities. Tumours 
in the orbit, when fluctuating, may be either cystic 
or ill-defined, and may or may not pulsate. They 
may be solid, and either moveable or fixed by 
broad attachments to the wall of the cavity. Sight 
is often damaged or destroyed in the correspond- 
ing eye by compression or infiltration of the optic 
nerve. 

(1.) Disteneion of the frontal sinus by retained 
mucus causes a well-marked, fixed, usually very 
chronic swelling, not adherent to the skin, at the 
upper-inner angle of the orbit above the tendo oculi. 
Hard at first, it fluctuates when the bony wall has 
been absorbed. Its course is usually slow, but acute 
suppuration may supervene, and the swelling be 
mistaken for a lacrimal abscess (p. 71). There is 
generally a remote history of injury. The aim of 
treatment is to re-establish the opening, closed pro- 
bably as the result of fracture between the floor of 
the sinus and the nose. The most prominent part 
of the swelling is freely opened; a finger is then 
passed up the nostril, and the floor of the sinus per- 
forated on the finger by a trocar passed from above 
through the incision. A seton or drainage-tube is 
then passed through the hole, and brought out at 
the nostril ; it must be worn for several weeks or 
months. 

(2.) Pedunculated ivory exostoses sometimes grow 
from the walls of the same sinus or its neighbour- 
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hood; beguming early in life thej increase yery 
alowW, cause absorption of their containing walls, 
and often in the end undergo spontaneous necrosis 
and fall out. Their removal while still fixed is 
difficult and dangerous, owing to the proximity of 
the dura mater. 

(3.) Tumours encroaching on one or both orbits 
from the base of the skull, the antrum, the nasal 
cavity, or the temporal fossa, generally admit of 
correct diagnosis. 

The suspicion of tumour on the inner or lower 
wall of the orbit should always lead to an examina- 
tion of the palate, pharynx, and teeth, of the per- 
meability of each nostril, of the functions of the 
cranial nerves, of the state of the glands behind the 
jaw on both sides, and to an inquiry as to epi- 
staxis or discharge from the nose. 

(4.) PuUcUing tumours of the orbit and cases of 
proptosis foith pul8aii4m are in most cases due to 
arterio-yenous intercommunication in the cayernous 
sinus, in consequence of which the ophthalmic vein 
and its branches become greatly distended with 
partly arterialised blood. In a large proportion the 
symptoms follow rather gradually after a severe 
injury to the head. In others they come on sud- 
denly with pain and noises in the head, without 
apparent cause, and these idiopathic cases are usually 
in senile persons. In several examples of both forms a 
communication has been found, post-mortem, between 
the internal carotid and the cavernous sinus, the 
result of wound from fracture of the base of the 
skull in the traumatic cases, and of rupture of an 
aneurysm in the idiopathic ones. The typical sym- 
ptoms are proptosis, with chemosis, pulsation of the 
eyeball, paralysis of orbital nerves, a soft pulsating 
tumour under the inner part of the orbital arch, and 
a bruit. A bruit with proptosis and conjunctival 
swelling may be present, without demonstrable 
tumour or pulsation. Ligature of the common 
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carotid has been practised with good results in a 
large number of cases ; subsequent oxcision of the eye 
and evisceration of the orbit for a dangerous return of 
Bjmptoms in one or two. An unruptured aneurysm 
of the internal carotid does not cause the symptoms 
just described. Aneurysm of the intraorbital arteries 
and arterio-yenous communications in the orbit, if 
they occur, are excessively rare. — Erectile tumours, 
well-defined and separable, but not causing decided 
pulsation, are sometimes met with in the orbit, and 
can be dissected out. 

(5.) A fluctuating tumour which does not pul- 
sate, is not inflamed, and not connected with the 
frontal sinus, may be a chronic orbital abscess 
(p. 264), a hydatid, or a cyst containing bloody or 
other fluid and of uncertain origin. An exploratory 
puncture should be made after sufficiently wat<;hing 
the case, and the further treatment must be con- 
ditional. Perfectly clear, thin fluid probably indicates 
a hydatid, and in this case the swelling is likely to 
return after a puncture and the cyst will need removal 
through a free opening. The echinococcus hydatid 
often contains daughter-cysts, some of which escape 
puncture. Suppuration may take place around any 
species of hydatid. 

(6.) Examination leads to the diagnosis of a 
solid tumour limited to the orbit. We must try to 
determine whether the growth began in the eyeball 
or optic nerve, or in some of the surrounding tissues. 
We therefore examine the globe for symptoms of 
intraocular tumour (p. 258). 

Solid growths independent of the eyeball may arise 
as follows : — (a) From the periosteum ; these are 
firady attached by a broad base, are generally 
malignant, and seldom admit of successful removal. 
(h) The lacrimcU gland (compare p. 265) is the seat of 
various morbid growths, including carcinoma; a 
great part of the growth is in .the position of the 
gland, and can be explored by the finger. Although 
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such a growth is often attached firmly to the orbital 
wall, its position, lobulated outline, and well-defined 
boundary will often lead to a correct diagnosis. 
Tumours of the lacrimal gland should always be 
remoTed if they are increasing, for we can neyer 
feel sure that they are innocent, (e) Solid tumours 
originating in some of the softer orbital tissues, 
especially the form known as cylindroma, or plexi- 
form sarcoma, occur more rarely, (d) Tumours 
of the optic nerve, usually myxomatous, occur, 
though rarely ; they generally cause neuro-retinitis 
and blindness, but no absolutely pathognomonic 
symptoms; they may sometimes be extirpated 
without removing the globe. 

When an orbital tumour is found during operation 
to be adherent to bone or to infiltrate the soft parts, 
chloride of zinc paste (18a) should be applied on strips 
of lint, either at once, or the next day when oozing 
has ceased. If the periosteum be affected it is to be 
stripped off, and the paste applied to the bare bone. 
Hsdmorrhage from the depth of the orbit can always 
be controlled by perchloride of iron and a firm 
graduated compress. 

In every case of suspected primary orbital tumour 
the question of syphilis must be carefully gone into ; 
although neither periosteal nor cellular nodes are 
common in the orbit, both are known to occur and 
disappear under proper treatment. 

Natms may occur on the eyelids, and in the orbit, 
and implicate the conjumctiva, both of the lids, and 
ejeball. Deep nsevi may degenerate, and become 
partly cystic. 

Dermoid tumowrs (cystic) are not uncommon at the 
outer end of the eyebrow; more rarely they occur 
near the inner canthus. Lying deeply, beneath the 
orbicularis, they are not adherent to the skin, like 
sebaceous cysts; the subjacent bone is sometimes 
hollowed out. They often grow faster than the sur- 
rounding parts, and should then be extirpated, the 
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thin cyst wall being carefully and completely re- 
moved through an incision parallel with, and situated 
in, the eyebrow. They usually contain sebaceous 
matter and short hairs ; occasionally, clear oil. 



CHAPTER XX 

EBBOBB OF BEFBACTIOK AND 



Ab stated at p. 12, § 19, when the length of tiie 
eye ia nonnftl, and the accommodation relaxed, only 
parallel rays are focusaed on the retina, and, cod- 
versely, pencila of raya emerging from the retina are 
pai-allel on iKLiviiiLT tho ^jo (Fig. 96, and p. 5, g§ II 



and 12), and this, the condition of the normal eye in 
diatant vision, is called eminetropia (E.). AU|>er- 
manent departurea from the condition in which, 
with relaxed accommodation, the retina lies at the 
principal focus, are known collectively as ametropiS' 
In E. rays from any near ohject, e. g. divergent 



Fio. 97.— Emmetropin.— nutwnt objecti (paralUl rij») ft>«w^ 
on retina J neu objects (divergsnt rays) fociuud lieMO'' 
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nja from Oh. "Fig. 97, are focussed behind the retina 
at OF, every coaj agate focus being beyond the 
principal focua (p. 6, § 13). Beaching the retina 
before focuaeing, Buchrays will form a blurred iiua,ge, 
and the object Ob will therefore be seen dimly. But 
by using accommodation the conyexity of the crystal- 
line lens can be increased and its focal length short- 
ened, so as to make the conjugate focus of Ob coincide 
exactly with the retina (cf, Fig. 98). Under this 
condition the object Ob will be clearly seen, whilst 



Fis. 98. — Eye dniing McommocUtion. — Near objects (diver- 
gent ntys) focDued on rettnaj distBot objectg (parallel 
rays) foeuBScd ia front of retina. The dotted line in front 
of the lens show* its inerease of conveiitj. 

the focuB of a distant object, which in Fig. 97 was 
formed on the retina, wiU now lie in front of it (f, 
F^. 98), and the distant object will appear indistinct. 
The nearest point of distinct Tision (ji) and the 
farthest (r) have been defined at p. 33. 

MYOPIA (M.). 

In Fig. 97, if the retina were at cf instead of at 
F, a clear image would be formed of an object at Ob, 
without any effort of accommodation, whilst objects 
farther oS would be focussed in front of the redna. 
This state, in which the posterior part of the eyeball 
is too long, BO that, with the accommodation at rest, 
the retina lies at the conjugate focua of an object at 
a comparatirely small distance, is called Short sight 
or Myopia (M.) (Axtat Myopia). 

18 
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In Tig. 99 the ianer line at r is the retina, and f 
the principal focus of the lens-systein, i. e. the posi- 
tion of the retina in the nonnal eye. Bays emerg- 
ing from B will, on leaving the eye, be convergent, 
and, meeting at the conjugate focus s', will form a 



Fig. 99. — Myopia. — Rotina beyond principal focni, hence only 
uaai olyects (divet^ent rays) focasEied on retimu 

clear image in the air. Conversely, an object at b' 
will form a clear image on the retina (b) (compare 
Figs. 10 and 12). The image of every object at 
a greater distance than b' will be formed more or 
lesi in front of b, and every such object must, 
therefore, be seen indistinctly. But objects nearer 
than b' will be seen clearly by exerting accom- 
modation, just as in the normal eye (Figs. 97 and 
98). 

In M. the indistinctness of objects beyond the far 
point (r) is lessened by partially closing the eyelids. 
This habit is often noticed in short-sighted people 
who do notwearglaBse8,andfromit the word myopia 
is derived. 

The distance of r (sJ, Fig. 99) from the eye will 
depend on the distance of its conjugate focus b, i. e. 
Upon tie amount of elongation of the eye. The 
greater the distance of b beyond f, the less will be 
the distance of its conjugate focus b' (= r); in 
other words, the higher will be the M., and the more 
indistinct will distant objects be. If the elongation 
of the eye be very slight, e nearly coinciding with r, 
B,' (~ r) will be at a much greater distance (compare 
p. 7, § 16), and distant objects will be less indistinct. 
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As the retinal images formed ia a myopic eje are 
larger than normal (p. 13), myopic persons can 
distingaish smaller objects at tlie same distance than 
those with normal eyes. 

Symptoms of Jf.— In low degrees the patient's 
complaint is that he cannot see distant objects 
clearly ; in moderate and high degrees it is rather 
that he can see distinctly only when things are 
held yery close, for objects a few feet off are 
so indistinct that many such persons neglect them. 
Adults often tell us that their distant sight was 
good till about eight or ten years of age, that 
it then began to shorten, and that the defect after 
increasing for several years at length became sta- 
tionary. 

In many cases, no other complaint is made ; but 
in a certain number complications are present. There 
is often intolerance of light, an additional cause for 
the half-closed lids and frowning expression so often 
noticed. Aching of the eyes is a very common and 
troublesome symptom and is especially frequent if 
the M. be increasing ; it is often brought on, and 
always made worse, by over use of the eyes, but 
sometimes it is very troublesome when quite at rest, 
and even in bed at night. One or both internal 
recti often act defectively, so that convergence of 
the optic axes for near vision becomes difficult, 
painful, or impossible, and various degrees of diver- 
gent strabismus resiQt ; this occurs oftenest, but by 
no means only, in the higher degrees of M. where r is 
so near that binocular vision involves a strong effort 
of convergence. When this " muscular asthenopia," 
or ** insufficiency of the internal recti," is slight oi 
intermittent it causes indistinctness, or " dancing of 
the print," and sometimes actual diplopia, besides 
the other discomforts above mentioned ; but diplopia 
is seldom present when a constant divergent squint 
has been established. The lower degrees of M. are 
sometimes accompanied by involuntary contraction 
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of the cili&iy moBcle (" spasm of accommodation ") 
bj which M. is temporarilj' increased ; and the 
hkbitoal approximation of objects which thag be- 
comes DecesBaiy, is one canse of still fnrther 
dongatioD of thti eje and increase of the stmc- 
tnral M. Floating specks (fflujoe voliiantes, p, 
227) aie especially common and tronblesome in 
myopia. 

Objective tigiu and eomplieatiotu. — In high degree 
of M. the sclerotic is enlarged in all directions (Fig. 
100) ; the eye being too large often looks too 
prominent and its move- 
ments are somewhat im- 
peded. Bat apparent pro- 
minence of the eye may 
depend on many other 
causes (p. 28. 6). 

The existence of M. is 
made certain by the oph- 
thalmoscope in four dif- 

djrect examination, the "mjo^cej^iu" Th'e^lS 
image of the fundus liu been removed, 
formed in the air (Fig. 

99) is clearly Tisible to the observer, if he be 
not nearer to it than his own near point. The 
im^e is inverted and magnified, the enlargement 
being greater the further it is formed from the 
patient's eye, t. e. the lower the M.(p. 9, § 17). For 
very low degrees this test is not easy to use, 
because of the great distance (3' or 4' e.g.} that 
mnst intervene between observer and patient ; but 
it is easily applied If the im^e be not more than 
2' in front of the patient (p. 51, 2). 

(2.) By indirect examination the disc in M. ap- 
pears smaller than usual. If now, the object lens 
be gradually withdrawn from the patient's eye the 
disc will seem to grow larger. This appearance, 
which depends on a real increase in the size of the 



^^ 
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aerial image, ia lesa evldetit the lower the M. (Fig. 
102. few, C). 

(3.) By direct examinatioii no clear view of the 
fundiiH is obtained if the distance between patient 
and observer be less than that between patient and 
inverted aerial image (Figs, 30 and 99 a') ; and as 
b' is in ftont of the myopic eye, the image will 
always be invisible if the observer go close to the 
patient. Hence, if on going close to the patient the 
observer cannot, either by relaxing or using his ac< 
commodation (»ee p. 51), see any details of the 
fundus clearly, the patient is myopic (opacities of 
the media being, of course, excluded). This test ia 
applicable to all degrees of M., accommodation being 
completely relaxed. 

4. By retinoicopy (p. 55), the shadow obtained on 
rotating the mirror moves in the direction of rota- 
tion. The tests (1), (2), and (4) are, on the whole, 
most generally useful for beginners. 

In a large proportion of cases, the elongation of 
the eye causes atrophy of the choroid on the side of 
the optic disc next to the y. s, (the apparent inner 
side in indirect examination). 
This atrophy gives rise to a 
creBcentic patch (Fig. 102) of 

Jellowiah-white or greyish co- 
our, whose concavity is formed 
by the border of the disc, whilst 
its convex side curves towards 
the y. s. ; it is known as a "myo- 
pic creBcent," also as a " pos- 
t^or staphyloma " (p. 1>6), j,,^. io2._Mjopic «»». 
because it indicates a localised ^^^ ^ ,^,^ ^uriof 
bulging of the sclerotic (Fig. «taphjloin«. (Wecker 
100). It varies in size from ud Jaeger.) 
the narrowest rim to an area 

several times that of the disc, and may form a 
zone entirely surrounding the disc (Fig. 103), instead 
of a crescent ; there may also be several spots of 
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Description of Fig. 102, hig, which shows the effect on the size 
of the inverted image caused by withdrawing the objective lens 
from the eye, in the indirect ophthalmoscopic examination. 

Fie. ▲ shows that in emmetropia the image remains of the 
same size on withdrawal of the lens. Ob is the retina lying at 
the principal focas of the dioptric m^ia of the eye, represented 
hyL; I and If show the objective lens at different distances 
from the eye ; Im and Imf the ophthalmoscopic images formed 
in each case. — Bays from any point on Oh emerge from L 
parallel, and are united by I at the point Im (the principal focus 
of I for the rays indicated) on the secondary axis 1 which forms 
with the principal axis* the angle a. If I be removed to ^' it 
will still intercept some of the same bundle of parallel rays, and 
these will be united in Im', at the same distance as before, on 
the secondary axis 2 which forms with the principal axis the 
angle b » the angle a. The relative sizes of Im and Im' depend 
on (1) their respective distances <2 and d' from the lens, and (2) 
on the size of the angles a and b. As in the present case d ^ d 
and a^ b, Im must s Im', 

Fio. B shows the diminution of the image in hyper- 
metropia. The lettering is as before, but v is the principal 
focus of L, and t.f. the virtual focus of the retina Ob, The 
letters d and df are omitted, but can easily be supplied. The 
angle b is now smaller than a because the rays emerge from L 
divergent (as if from T.V.), and hence (d and d' being nearly 
equal) Im' must be smaller than Im, 

Fie. C shows the increase of the image in myopia; the retina, 
Ob is now beyond F ; 0.7. is' the *' far point" of the eye, conjugate 
to Ob. The angle b is now larger than a because the rays 
emerge from L convergent ^towards O.7.), and hence {d and t^ 
still being nearly equal) Im must be larger than Im, 
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strt^j, or diffoaed thinnmg of the choroid, beyond 
the boonds of tbe deaeoit, espedallj in a horizontal 
direction towards 
the J. 8. Ab a rule, 
the higher the M. 
the more extensiTe 
are these choroidal 
changes, bat Uie 
relation is bj no 
means constant, 
and occasionally 
eren in bigb de- 
grees we find no 
crescent. H»mor- 
rhages may oocnr 
from the choroid 
in the same region, 
and leave some 
residoal pigment 
(pp. 169aadl73). 
Owing to the steepness of the bulging, the disc is 
often tilted, and appears oval, because seen at " three 
quarter face " ins^td of " full face " (Fig. 103). It, 
is sometimes very pale on the side next the y. b. 
when the staphyloma is large. 

There is in M. a great Uability to liquefaction of, 
and the formation of opacities in the vitreous, and, 
still worse, to detachment of tbe retina. A lai^ 
proportion of all the retinal detachments occur in 
myopic eyes. A blow on the eye sometimes appears to 
have caused the detachment, though often not until 
after a considerable interval. In high degrees of 
M. the lens frequently becomes cataractous, tbe 
cataract generally being cortical and complicated 
with disease of the vitreous (pp. 152, 188, £c.). 

Thus we arrive at a sum total of serious difficulties 
and risks to which myopic persons are subject, espe- 
cially when the myopia is of high degree. It is only 
when the degree is low (2 D. or less), and the con- 



. 103. — Iiai^ •oDDlir poatenar 
■tapb^looa (liefaroch). 
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dition stationary, that the popular idea of '' short 
sight " being " strong sight " is at all borne out, 
or that the later onset of Presbyopia (p. 303) 
counter-balances the disadyantages of bad distant 
vision. 

Causes. — M. is sometimes present at birth, but 
much more commonly the eye begins to elongate 
during childhood. Though M. is strongly hereditary, 
it may also begin independently, especially from the 
prolonged use of the eyes for near work. The strain 
on the internal recti, counterbalanced, it may be, by 
a corresponding tension on the external recti, is 
belieyed to act by compressing the eyeball, and thus 
causing the unprotected posterior pole of the sclerotic 
to bulge. The concomitant tension of the ciliary 
muscle probably aids by bringing on congestion of 
the uveal tract (as it certainly appears to do of the 
disc), and thus predisposes to softening and yielding 
of the tunics ; to this congestion the habit of stooping 
over the boot or work contributes by retarding the 
return of blood. It is evident that if such causes 
are able to start the disease they must constantly tend 
to increase it. M. seldom increases after the age of 
twenty-five, unless under special circumstances ; but 
general enfeeblement of health, as after severe ill- 
ness or prolonged suckling, seriously increases the 
risk of its progress, even after middle life. Any con- 
dition in which during childhood better vision is 
gained by holding objects very close is likely to bring 
on M. ; and so we find it disproportionately common 
amongst those who from childhood have suffered 
from corneal nebulsd, partial (especially lamellar) 
cataract, severe choroiditis, or a high degree of 
astigmatism. A bad supply, or bad arrangement, of 
light, bad print, and seats or desks so proportioned 
as to encourage children to stoop over their lessons, 
are now generally believed to be answerable for much 
of the acquired myopia met with. It is however to 
be noted that some of the very worst cases occur in 



282 ERBORB OF RBFBACTION AND ACCOMMODATION 

persons who have neyer used their ejes for close 
ohservation of any kind. 

The treatment is diyisible into (1) prophylactic 
and (2) remedial — 1. Much may be done to prevent 
M., or to check its increase when it has begun, by 
regulating the light, books and desks, used by chil- 
dren, so as to remoTC the temptations to stooping. 
Children should not be allowed to read or work by 
flickering or dull light ; and as we write and read 
from L. to B., it is best, whenerer possible, to admit 
the light from the left, so that the shadow of the 
pen is thrown towards the right, away from the 
object looked at. A myopic child should not be 
allowed to fully indulge his bent, which is generally 
strong, for excessive reading. — 2. By means of suit- 
able glasses (a) distant objects may be seen clearly, 
%,e. the eye be rendered emmetropic, (h) reading and 
working become possible at a greater distance. Tto 
strain on the internal recti usually ceases when the 
gaze is directed into the distance, whether vision be 
distinct or not; glasses for distant vision have 
therefore no effect on the progress of the myopia, 
and are of value only for educational purposes, that 
the patient may see what is about him as clearly 
as other people ; their use is therefore to a g^eat 
extent optional. But if we can increase the distance 
of the natural far point (r) from the eyes, we 
lessen the tension on the internal recti m near 
vision, diminish the temptations to stooping and 
to reading by bad light, and so help to check 
the progress of the disease ; hence glasses for 
near work are Terj important in the higher 
degrees of M. (3 D. and more) in early life. When 
M. has been stationary for years, however, the 
decision even on this point may be left to the 
patient. 

Before ordering glasses for either purpose we 
must measure accurately the degree of M. In Fig. 
104 let r be the far point, and let it be 26 cm. in 



front of the patiest's eye, so that be can see nothing 
cle&rl; at a greater distauce than 25 cm. (a) He is 
required to see distajit obiects (objects seen under 
parallel rays) clearly. A concave lens is interposed 
of strength sufficient to give to parallel rajs a de- 
gree of diTergence, as if they came from r (Fig. 
11). The focal length of this lens will be the 
Bame as its distance from r; and, as it is placed 
close to the eye, its focal length will be very nearly 
the same as (a little shorter than) the patient's far 
point. Therefore, if we measure the djatanoe of r 
from the patient's eye, a lens of nearly the same 
focal length will neutralise his M. He will choose a 



Fie. lOi. — Hjopia corrected by concBTa lena. 

lens rather higher than this test would lead us to 
expect, if the M. be uncomplicated ; * whilst if, 
owing to complications, there be considerable defect 
of Tision, he will often choose a somewhat lower 
glass. Hence it is a good rule to begin the trial 
with a lens weaker than the one which, judging by 
the above test, we expect the patient to choose, and 
to try sncoesaively stronger ones till the best restdt 
is reached. The weakest concave glass which gives 

' It i« wmetimes atated that the gUit choaen for dliUnce ii 
rather ataitr than ig indicated hj the dittance of r trom the 
crjitalline \eat, the accommodatioa caaimg an apparent iacreMe 
of M. Tbia ii trne only in low degree! of H., and not alvaja 
in them ; mott patienta chooae a rather ttroagtr leua than li 
iDdicsted b; r, i, e, a lena whoae focat ia ahortar by the di(< 
toooe between it* own centntl point and the cornea. 
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the best attainable sight for the distant test types 
(p. 32) is the measure of the M., and this glass, but 
not a stronger one^ may be safely worn for distant 
vision. Beginners often test M. patients with oon- 
oaye glasses for near types ; neither + nor — glasses 
give any information about the refraction when used 
for near objects, since they merely either substitute, 
or call into use, the accommodation. 

(h) A glass is needed with which the patient will 
be able to read or sew at a distance greater than his 
natural far point. Theoretically the fully correcting 
glass (a) would suit, since it gives to all rays a 
course which, in relation to the myopic eye, is the 
same as that of the rays entering a normal eye. But 
this glass can seldom safely be allowed in the higher 
degrees of M. The lens which fully corrects the 
myopia diminishes the size of the retinal images so 
much (p. 13^ that the patient is tempted to enlarge 
them again oy bringing the object nearer ; again, the 
accommodation is often defective in the higher de- 
gprees of M., and, as the fully correcting lens requires 
full accommodation, it will lead to over- straining if 
this function be weakened, and so cause discomfort, 
if nothing worse. For these two reasons, the rule is 
to give, for near work, a glass which will diminish 
the myopia, but not fully correct it. 

Let M. be 7 D. then r will be at 14 cm. (p. 15) from 
the eye. If a glass be required with which the 
patient shall be able to read at 30 cm., or which 
shall remove r from 14 cm. to 30 cm., i. e, shall 
leave the patient with M. 3 D., we must correct the 
difference between 7 D. and 3 D. (7 D. — 3 1>. = 4 D.) ; 
a concave lens of 4 D. will make rays from 30 cm. 
diverge as if they came from 14 cm. But even this 
partial correction may diminish the images so much 
that, if vision be imperfect, from extensive choroidal 
changes, reading at the increased distance will be 
dif&cult, and the patient will prefer to bring the object 
nearer again at the expense of his accommodation^ 
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and will thus be inconyenienced instead of bettered ; 
it is, therefore, often adrisable, even for partial 
correction, to order a weaker lens than is optically 
correct. 

Aching from preponderance of the external over 
the internal recti (insufficiency of the internal recti, 
p. 275), if not cured by partially correcting glasses, 
is often best treated by division of the external rectus 
of one or both eyes. This operation may always be 
done when there is a marked dirergent squint, even 
if the squint be yariable.-r-Prismatic spectacles 
(p. 9), the bases of the prisms being towards the 
nose, are very serviceable for reading, in cases of 
slight muscular insufficiency. By deflecting the 
entering light towards their bases (Fig, 16) the 
prisms give to rays from a certain near point a direc- 
tion as if they came from a greater distance, and 
thus lessen the need for convergence of the optic 
axes. The prisms may be combined with concave 
lenses. 

M. may also be caused by an increase of the curva- 
ture, or of the refractive power, of the media (myopia 
of cwroatvfte). Thus, in conical coruea (p. 104) the 
curvature of the central part of the cornea is increased 
(t. 6. its focal length shortened), and the priucipal 
focus of the lens-system lies in front of the retina, 
often very far in front, without any change of place 
of the parts at the back of the eye. M. usually of 
low degree often comes on in commencing senile 
cataract (p. 153) from a shortening of the focal 
length of the crystalline lens, but whether this is due 
to increase of convexity, or of refractive index (p. 1) 
is uncertain. M. is sometimes simulated in H., and 
actual M. increased, by needless and uncontrollable 
action of the ciliary muscle. 

HTPBRMETBOPIA. (H.) 

H. is optically the reverse of M. It is one of the 
commonest conditions we have to treat. The eyeball 



286 EBBOB8 OF BBFACTIOIT AND 

ii too Bliort (imal hypermeiropia), so that when the 
accommodation is relaxed the retina lies within the 
principal focue of the eye. As raya from ao object 
within the principal focus of a convex lens emerge 
from the lena divergent (FigB. 10 and 18), ao pencils 
of raya leaving a hypermetropic eye are divergent 
(Pig. 108) ; and, conversely, only ra,ya already con- 
T«rgent can be focussed on the retina. H. always 
dates from birth and does not afterwards Increase, 
except slightly in old age. Bnt it may diminish and 
even ' give place to SC. by elongation of the eye. 
In fig. 105 the curved line representing tlie retina is 
in front of F {ccniipare Fig, 96). Parallel raya will, 



FiBr. 105. — HnMnnetropU. Parallel nt;« fbcatfed behind re- 

tini. Baji ilready convergeiit focoaied on retintu 
after paaaing through the lens, meet the retina before 
focasaing and form a blurred imi^e, whilst divergent 
rays, meeting the retina still further from their focos, 
wUl form an even worse image (compare Fig. 97) ; 
hence neither diatant nor near objects will be seen 
clearly. ButbynsiDgaccommodationthefoca]len|1h 
can be shortened until the focus falls upon the retma 



(Fig. 106), and distant objects are then aeen dearly ; 
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and additional accommodation will give also distinct 
TiBion of near otjects {compare Fig. 98). A little 
consideration will show that tbe competence of the 
ciliary muscle to give these results will depend in any 
giren case : (1) on the degree of adTancement of the 
Tetina in front of r, i. e. on the degree of shortening 
ot the eye; and (2) on the strength of A., i. e. on the 
extent to which the focal lengtii of the lens can be 
altered. 

The same result may be gained by placing a 
convex lens in front of the eye, instead of using the 
accommodation. In a given case, A. being re- 
laxed, let the ray (a. Pig. 107^ on leaving the eye 
diverge from the axis, as if it proceeded from a 



point V. F. (compare Fig. 13) 25 cm. behind the 
cornea. If the ray a!, parallel with the axis, pass 
through a convex lens, I, of 25 cm. focal length 
held close to the eye, it will be made to converge 
towards tbis same point, and therefore in accord- 
ance with § 12 (p. 5) will be focussed on the retina 
at a. 

Fig. 108 may be taken for a section ot a very highly 
hypermetropic eye, the rays emei^ng from which are 
divergent. The image formed on the retina of a 
bypermetropio eye is smaller than that of the same 
object placed at the same distance from a normal eye 
(p. 13). 

In old age the refractive power of the crystalline 
lens normally diminishes, and, therefore, an eye 
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ori^nall^ emmetropic ia now unable to focaa 
parallel rays oa the retina ; this condititm c&naes 



Fig;. lOS. — Conrae of the njs emerging from « Itjpennetrflpic 

slight acquired hypermetropia, and begins at the age 
of 65. 

Symptomt and resulla of H. — The direct Bjmptoma 
are due to insufficiency of the accommodation ; for 
distinct TiEdon of any object, whether near or distant, 
requires A. proportionate to the degree of shortening 
of the eye, and the absolute power (amplitude) of A. 
is not increased in H., at any rate not enough to meet 
the demand. 

If H. is slight or moderate and A Tigorous, no 
inconvenience is felt either for near or distant 
riaion. But if A. have been weakened by disease or 
ill health, or have failed with age, the patient will 
complain that he can no longer see near ohjecta 
clearly for long together; that the eyai a«he or 
water, or that everything " swims " or becomes 
"dim," aft^r reading or sewing for a short time 
(aecommodaUve asthmopia). There is not usually 
much complaint of defect for distant objects. Many 
slight or moderately H. patients find no incon- 
Tenience till 25 or 30 years of age, when A. bas 
naturally declined by nearly one half. Womeii 
are oft^ first troubled after a long lactation, . 
and other persons after prolonged study or desk- 
work, or when Buffering from chronic exhausting 
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^ifieases. Chiidren often x^mplain of wittering, 
blio^agy.and headache, rather than of dimness. 

.In.. very high degrees of H., as a }arge part, of 
the A<< is alwajs, n^ded from childhood npr 
w^ds.jEoir. distant sight, eyen the strongest . effort 
does Jiot.^ suffice to give clear images of near 
ohjecti^, i^hich conseqnjentlj such a person never 
sees If ell. Such patients often partly compen- 
sate foi? the dimness of near objecljs by bringing 
thei^, .still nearer, thus enlarging the visual angle 
and increasing the size of the retinal images (p. 13). 
This symptom may be mistaken for M„ but can 
be ,. distinguished by the want of uniformity in the 
di^npe at whic^ the patent places, his book, and 
by .his being often unable, at any distance whatever, 
to^se^. the print ^asily.or to read fluently.. In the 
bluest degrees even distinct distant vision is not 
constantly maintained, the patient often being con- 
tent tp let, his accommodation rest, except when his 
attention i^ roused. 

As age advances, a point is reached, even in 
m9deratf degrees of H.,, at which A. no longer 
suffices even for distant, and much less for near, 
vision. Such. persons tell us that they early took to 
glasi^a for near work, but add that lately the glasses 
have not, suited, and that they are now unable to see 
clearly eith^^ at long or short distances. Ophthal- 
moscppic examination shows no change except H., 
an4 suitable convex glasses at pnce raise distant 
vision to th^ norjnaH — ^^Occasionally photophobia, con- 
junctival irritation, and redness are present i^ H., 
but the first-pamed symptom is less common than in 
K (&ep,224.) 

The most important indirect restdt of H. is conver- 
geni strdbispius. To understand this we must re- 
member that tljiere is a certain constant . relation 
between the action of the ciliary muscles and of the 
iut^^nal. recti, — jbhat A. can be exerted only to a very 
limited degree without convergence of the optic axes, 

19 
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and that for eyery degree of A. there is, in the 
normal state, a constant amount of oonvergence 
{compoflre p. 34) . In H. accurate near sight needs, as 
we haye seen, an excess of A., thus, e, g, with H. of 
2 D., dear yision of an object at 50 cm. will require 
as much A. as vision at 25 cm. by a normal eye, and 
this A. cannot be exerted without conyerging for 
25 cm. (or nearly so). Such a person, therefore, has 
to do two things at once — ^to look at an object dis- 
tant 50 cm., and to make his optic axes meet at 
25 cm. The former he does by directing one eye 
(e. g. the B.) to the object 50 cm. off ; the latter 
by converging the yisual axes so that the L. meets 
the B. at 25 cm., instead of 50 cm. In this case 
the L. eye will squint inwards, but both internal 
recti will act equaUy in bringing about the conver- 
gence, and both eyes will use as much A. as a pair 
of normal eyes would do at 25 cm. 

This "concomitant" convergent strabismus (p. 22, 
§ 4) generally comes on early in childhood, as soon 
as the child begins to look attentively and use 
A. vigorously in regarding near objects. In exam- 
ining cases we shall be struck by finding that : (1) 
in some the squint is noticed only when A. is in fnU 
use, that it appears and disappears under observa- 
tion, according as the child fixes its gaze on a near 
object or looks into space (periodic squint) ; (2) in 
others the squint is constant, but is more marked 
during strong A. ; (3) it is constant, invariable, and 
of high degree ; (4) in most cases the squint always 
affects the same eye, and this is generally accounted 
for by some original defect of the eye itself (such 
as a higher degree of H., or As., or a corneal 
opacity), which leads to its fellow being chosen 
for distinct sight ; but patients who see equally well 
with each eye often squint with either indifferently 
{aUemating squint). The squint causes diplopia 
(homonymous, p. 308), and to avoid this inconve- 
nience, patients for the most part soon learn to 
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ignore (or '' suppress **) tlie image formed in the 
aquinting eye, the result usually being that this eye 
becomes very defective (p. 217). This power of sup- 
pressing the false image is learnt most easily in yery 
early life. In alternating squimt no permanent sup- 
pression occurs, and consequently both eyes remain 
good. 

It will soon be noticed that squint is not present 
in every case of H. In very low degrees the neces- 
sary ^tra A. can be used without any extra conver- 
gence (relative accommodation p. 34). In very high 
degrees, on the other hand, the effort needed for 
distinct vision, even of distant, and kfwivm of near, 
objects, is so great that the child often sacrifices 
distinctness to comfort and binocular vision, using 
<>nly so much A. as can be employed without over- 
conveigence. The squint sometimes disappears 
spontaneously as the child grows up ; this might be 
explained by an increased power of dissociating A. 
from convergence, or by a diminution of H. from 
elongation of the eye, or by a general tendency 
m fdl persons, ana of this there is other evi- 
dence, to weakening of the internal recti with 
advancing age. 

The iareaJbrnemd of H. consists in removing the neces- 
sity for overuse of A. by prescribing convex spec- 
tacles which, in proportion to their strength, supply 
the place of the increased convexity of the crys- 
talline lens induced by A. In theory, the whole H. 
ought to be corrected by glasses in every case, and 
the eye be rendered emmetropic. But in practice 
we &id it often better to give a weaker glass, at 
least for a time. 

If A. in a H. eye be in abeyance (paralysed by 
atropia) vision for distant objects will be distinct 
only if the rays pass through a convex lens, held in 
front of the eye, whose focus coincides with the vir 
tual focus of the retina (p. 287). The strength of 
this lens is the measure of the H. ; thus the patient 
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liaa H. 2 D. if a convex lens of 50 cm. focal length 
is necessary for this purpose. 

But if A. be intact, then, as it has constantly to be 
used for distant sight, the patient is often unable to 
relax it fully, when a correspo^diiig c^vex lens is 
placed in the front of the eye ; he will relax only a 
part, and this part will be measured by the strongest 
convex lens with which he can see the distant types 
dearly. That part of the H. which can be detected 
by this test is called '' manifest," (m. H)«. The part 
remaining undetected, because corrected by the in* 
voluntary use of A., is latent (1. H.). The sum of 
theip..H* and 1. H. is the total. (H.)« 

Now. most H. people can habitually us^ some A. 
for distance (and a corresponding excess for ..^ar 
vision) without inconvenience, and hence the full 
correction of H. is by no means always needful, 
or even agreeable to the patient. In many cptes 
the correction of the m. H. is enough to relieve 
the asthenopic symptoms, at any rate for a consider- 
able time ; but we often find that after wearing these 
glasses for some weeks or months the symptoms 
return, and a fresh trial will then show a larger 
amount of m. H., which must then again be CQrrected 
by a corresponding increase in th^ strength of the 
glasses. This process may have to be reputed several 
times until after a few months the total H. becomes 
manifest, and may be corrected. Thi^ method is 
most suitable for adults in whom the use of ^itro- 
pine to paralyse A., and allow, the immediate esti- 
mation of the total H., is iiii^onvenient or impos- 
sible ; or for whom the glasses which correci|; the 
total H., as estimated by the ophthalmoscope, with- 
not atropinisation, are found, if ordered at once, to 
be inconveniently strong. But for. children there is 
seldom any gain, and ofteu no little inconvenience, 
from following this gradual plan; with them. the 
better way is to estimate the total H., and to order 
glasses slightly (1 D.) weaker than that amount. 
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To examine for H. — (1.) For m. H. Note the 
patient's vMon for distant types at 'in.', then hold 
in firont of hid ey^rf a very w^ak convex lens ( + 'S' D.), 
and if he' dees as well^ or better, with it, go to the 
neit stronger lens, and' so on tiiitil the ETtrongest haH 
been found which isillows the best attainable distatit 
vision ; this len^ is the measure of the m* H. 

(2.) For H. (tOtal).-^The easiest and most certain 
plan is to direct th,4? patient to/iise strong atropine 
drops (F. 26) ihree times a day for at least two days, 
and then to test his distant vision with convex glasses. 
As in (1), the (Strongest lens which gitea the best 
attainable sight is the measure of the H. 

Ophthalmosdbpic tetts. — (3) The image of the 
disc seen by the indirect method becomes snialler 
wheh the^' lenrf is withdrawn from thfe eye fPig. 

102, ftw,B.). 
f 4.) The retinoscopic test is described at p. 55. 
(5.) By 'dire<*t examination an erect itnagels seen 
at whiiteverdist^nce the observer be from th^ psltieiit 
(p. 51): The observer may learn, as istiated at J). 61^ 
to estimate H. With almost as great accuracy with 
a refracticfn ophthalmoscope as by trial lensesj and 
this plan, like tetinoscopy, is extremely valuable 
with children who are too young or too backward 
to' g^^e good answers. The total, or nearly the total, 
H; may be found in this way without atrbpine if the 
examination be made in a dark room, for then A. is 
generally quite relaxed, however persistently it may 
haVe acted when the patient was able to !6ok atten'> 
tively at oHbjects in the light. The objective ei^ti- 
mates (4 aM 5), however, are more easily made after 
the use of atropine. ' * 

' The nett iijuesttOn is, whether the glasses are to be 
worn always, 6r <)nly when A. i^ specially strained; 
i,*e, in Hear Work. They are to be worn constantly 
(1) wheneverife are attempting to curd a Squint hf 
their means ; (2) in sSi 'ca^s of high H. in children, 
■virhether with or*^thout strabismus. But patients 
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who come under care for the first time as young- 
adults, in whom the H. is, as a rule, of moderate or 
low degree, may generally be allowed to wear them 
only for near work. Elderly persons require two 
pairs — one for distance, neutralising the m. H., the 
other stronger, neutralising the presbyopia also, for 
near work (p. 803) ; the use of the former may^ 
however, be left to the patient's choice. 

TVeaiment of convergent hypermetropic equint. 

(1.) If the squint be periodic (p. 290), it can be 
cured by the constant use of the spectacles which 
correct the total H. 

(2.) The same is true in some cases where the- 
squint, though constant, varies in* degree, being 
greater during A. for near, than for distant, objects. 
It is best to use atropine in all such cases, and if 
under its use the squint disappear, or be much 
lessened, glasses will cure it. We shall, however,, 
often be msappointed to find the squint as marked 
as ever, even with complete paralysis of A., and then,, 
as a rule, it is not curable by glasses. 

(3.) If the squint be constant in amount and of 
some years' standing, operation is usually necessary- 
As the squinting eye is then usually very defective 
(p. 217), the removal of the deformity is the chief 
object of the operation, binocular vision being com- 
paratively seldom restored. Hence, in view of the 
tendency to spontaneous cure already mentioned, it 
is better not to operate on very young children, espe- 
pecially as in them we cannot easily tell whether or 
not the squint is still periodic. The most rational 
treatment for children under 4 (when glasses may 
often be begun) is to cover the eyes alternately with 
a blind for some hours daily, to ensure each eye 
being altemataly used (p. 218) ; but this plan can 
seldom be carried owt. When operation is decided 
upon it is a safe rule to divide only one internal 
rectus at a sitting. At the end of a few weeks, if 
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the sqmnt Btill be conaiderable, the operation is 
performed on the other eye. Muscular asthenopia 
is Terj likely to come on some years later if both 
tendons are needlessly divided. It is safer to leave 
iilight convergence than to run this risk. (See aiao 
Divergent strabismus.) 

ASTIGMATISM (As.). 

In the preceding cases (M. and H.), the refracting 
surfaces of the eye (the front of the cornea and the 
two surfaces of the lens) have been regarded as 
segments of spheres. 

All the rays of a cone of light which issue from 
a round spot and pass through such a svstem are 
(neglecting '' spherical aberration " (Fi^. 9) ) equally 
refracted, and meet one another at a smgle point— 
the Jbcus of the system. For if such a cone of inci- 
dent light be looked upon as composed of a number 
of different planes of rays, situated radially around 
the axis of the cone, the rays situated in any plane 
(say the vertical) will, after passing through the 
lens-system, meet behind it at its focus, whilst those 
forming any other plane (as the horizontal) will 
meet at the same point ; and the same will be true 
of all the intermediate planes. 

But let the curvature, and, therefore, the refractive 
power, of one of the media (for instance, the cornea) 
be greater in one meridian, say the vertical, than in 
the horizontal, then the vertical- plane rays will meet 
at their focus, whilst the horizontal-plane rays at the 
same distance will not yet have met, and if received 
on a screen will form a horizontal line of light. If 
the intermediate meridians had regularly interme- 
diate focal lengths, thev would form^ at the same 
place, lines of intermediate lengths, and the image 
of the round spot of light, if caught on a screen at 
this distance, would form a horizontal oval. To a 
retina receiving such an image, the round point of 
light would appear drawn out horizontally. Such 
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an eye is called astigmatic, because unable to see a 
point as such, all round points appeariilg dnk^ out 
more or less into lines. ' 

A little reflection will show tbait in tb^ sahie'case^ 
at tbe focal point of tbe borizontal-plane'Mjs/4ibe 
rays of tbe vertical plane will already biivb hiielt '&nd 
crossed, and tbat tbe image at tbis point will form 
a vertical oval. 

12 tbe screen be placed midway between tbese two 
extreme points, tbe image will be circular, but 
blur^red, because tbe vertical-plane rays wili bave 
crossed, and begun to separate, wbile tbe borizontal 
ones will not yet bave met, and eacb set wiHbe 
equally distant from its focus. Tbe meridians of ^tbe 
astigmatic medium whicb refract most (sbort^ 
focus) and least (longest focus) are the " prifieipail 
meriaiant** Tbe distence between tbeir foci is tbe 
^ focal interval** and represents tbe degree of astig- 
matism. 

Tbe astigmatism of tbe eye may be regiildr or 
irregiflaT. In requUiT agtigmatism, tbe meridians of 
greatest and least refractive power, " prinbipal me- 
dians,'' are always at rigbt angles to eacb otiler; 
and every meridian is nearly a segmett of a circle. 
Of tbe principal meridians, tbe most refractive (tbe 
one witb sbortest focal lengtb) is, as a rule, vertical, 
or neariy so, and tbe least refractive, tberefi^^e^ bOr£- 
zontal, or nearly so. Tbe cornea is tbe prinbipal seat 
of tbis asymmetry. Tbe crystalline leiis, h'oweveir, is 
also astigmatic, to a less degree, and ' its meridians 
of greatest and least curvature are usuikUy so ar- 
ranged as in some degree to neutralise tbose of' the 
cornea ; it tbus partially corrects tbe coiMi^ eriror. 

Regular astigmatism is corrected by a leiis which 
eqttaluies the redaction in tbe tWo prinJcitml meri- 
dians. Such a lens must be a segment of- a cylinder, 
instead of, like an ordinary" leni^, a sejment of a 
sphere. Bays traversing A' cylindricstl lens in the 
ph&ne of th^ axi^ of tbe cyliiidef ftr^ not^refractbd. 
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einoe tile saffftcea oE the leoB in this direction are 
par&Uel; but ra.yd tniTierBiiig it in aJl other plalies 
are refracted, more -or leap, and most in the plaite or 
nt^Qian at'& right angle with the axis. 

Irregt^r osbigmAtimn may bo cauaed either bj ir- 
regularities of the comeai arising from ulceration or 
coAiial corucA* (p. 104) ; or hj various conditioDB 
of the crjstalliue leus, auch aa differences of refrac- 
tioa in ita Tarioua sectors, tilting or lateral disloca- 
tion of the lens, bo that its axis no longer corresponds, 
aa-iV should nearly do, with the centre of the cornea. 
Irregular astigmatism causes much distortion of the 
ophthalmoscopic im^e, especiall j - when the lens is 
nuTred from side to side. It is seldom much bene- 
fited by glaaaea. 

'Returning to Regular ABligmatigm, it will be seen 
th&t'the optical condition of 'the eye depends upon 
the' position' of the retina in respect to the fdcal 
inte^al. In the following diagram (Fig. 109) let the 
mo0t' ' refract- 
ing^eridian be 
yertic^iandits 
focus be called 
a, the least re- 
fnMting meri- 
diata horizontal 
and its focus b. 
(Tbe astigma- 
tiMn is h&re re- 

TMsented as caused by altered ponti&n of Ihi retina 
in different' planesi instead of by altered tmmalure 
cf the cornea in different planes, the diagram being, 
<rf' ednrsA, only intended to aid the comprehension 

* ^ntMe on be little doabtfrom cKoicd' obnrrRtion witha 
rGba«tioa'aphUn1nraKMpe,.that corneal A»., U otiea Mill more 
eompUeated' owing to tba carvature of. each nundiao . being 
penOaiietid; and natarall; more or lea* elliptical initead of lui- 
cnlk', And thi» witfaont any tendency tonard* ** oonical cornea. 
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of ilie principle.) (1) Let a fall on the retina (1, 
Fig. 1(^)9 and 6» theiefore, behind it. There is E. 
inilie Tertical meridian, and therefore H. in the 
horiaontal meridian ; this is simple H. As. (2) Let 
b fidl on the retina (2, Fig. 109), and a in front of it. 
The horiiontal meridian is, therefore, E., and the 
▼ertical meridian M. ; simple M. As. (3) Let a and 
h both lie behind the retina (3, Fig. 109). There is 
H. in both meridians, but more in the horizontal 
than the Tertical meridian ; compound H. As. (4) 
a and h are both in front of the retina (4, Fig. 109). 
There is M. in both meridians, bat more in the 
Tertical than the horiaontal ; compound M. As. (5) 
a is in front of the retina, and 6 behind it (5, Fig. 109). 
There is M. in the Tertical and H. in the horizontal 
meridian; mixed As. 

The general symptoms of As. are of the same order 
as those caosed bj the simpler defects of refraction ; 
but attention to the patient's complaints, and to the 
manner in which he uses his ejes, will, in the higher 
degrees, often giTe the cine to its presence. Low 
degrees, especiallj of simple H. As., often giTe rise 
to no inconTenience till rather late in life. As. is 
most commonly met yriih in connection with H., 
because H. is so much commoner than M. But it 
is said to occur Tdth greater reUdwe frequency in 
M , when, if complications be present, it may, if not 
of high degree, be readily OTerlooked unless specially 
sought for. The higher grades of As. cause much 
inconTenience, no objects being seen dearly; and 
spherical glasses, though of use if the As. be com- 
pound, are nearly useless if it be simple. As. is 
always to be suspected if, with the best attainable 
spherical glasses, distant Tision is less improTcd 
tnan it ought to be (supposing, of course, that no 
other changes are present to account for the defect). 
No definite rule can be laid down as to the degree 
of defect which should raise the suspicion of As. ; 
indeed, in the higher degrees of cTcn simple M. and 
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H., acateneas of Tision is often below nonnal 
(pp. 218 and 280). 

As. may Ix measured either by trial with glasses, 
fcy retinoBCopy (p. 55), or by ophthalmoscopic 
estimation (p. 53) of the refraction of the retinal 
vessels in the two chief meridians. A comparatively 
easy qualitative test is found in the apparent shape 
of the disc, whioh instead of being ronnd, is more or 
less oral. In the erect ima^ the long axis of the 
oval corresponds to the meridian of great«Bt refrac- 
tion, and is - therefore as a rule nearly vertical 
(Fig. 110). 

In the inverted image (Fig. Ill) the direction of 
the oval is at right angles to the above, provided 
that the object lens be nearer than its own focal 




Fid. IIL— The Bsme disc. 
Pie. 110.— Erect image of dUe ia ««" ^S ,*J|« , 'n^'™' 

ABUgmatiMn with meiidixn of method {Wecker and 

gre«teit refraction nearly ver- Jaeger). 

tical (Wecker and Jaeger). 

length to the eye. As. is suspected when in the erect 
image, an undulating retinal vessel appears clear in 
some parts, and indistinct in others, an appes-rance 
which may be taken for retinitis if the examination 
be confined to the erect image. It may he imi- 
tated by lookii^ at a wavy line through a cylindrical 
lens. 
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In the indirect examination the shape of the disc 
changes on withdrawing the lens from the patietkVs 
-eye. It will be remembered that in H. theimdge 
increases as the lens is withdrawn (p. 276; 2)/ that 
in E. its size remains the same, whilst" in H. it 
diminishes (Fig. 102, his). Thus, in a case 6f simple 
M. As. in the vertical meridian, that diinensibn of 
the disc which is seen through the yertii^lniendiaii 
will enlarge on distancing the lens ; from being* 9Tal 
horizontallj, when the lens is close to the e j^, it 
becomes first round and then oral VerticEilly bti 
¥dthdrawing the lens. In the .other forms of 
As. the same holds true ; the ima^ enlai^es, 
•either absolutelj as in M. As., or relativelj^a^ iu 
fi. As., in the direction of the most refractiiig^meri- 
dian. 

The subjective tests for As. are very numerous, 
but all depend on the fact, that if an astigmatic eye 
looks at a number of lines drawn in different direc- 
tions, some will be seen more clearly flian others. 
The form of this test is not a matta: of great con- 
quence, provided that the lines are clear, not too fine, 
and are easily visible with about half the normal Y. 
at f r^m 3 m. to 6 m. The forms resembling a clock- 
face Vith bold Boman figures at the ends of the radii 
are very convenient, and I prefer the pat^m recom- 
mended by Mr Brudenell Carter (see Appendix) to 
any. other that I have used. On this fakse are three 
paraljiel black lines separated by equally wide Vhfid 
spaces, and which collectively form a '"llaiid,'**.t)i'at 
can be turned round into the positions, of . besf ^and 
worst vision. 

The easiest case for estimation is one oE simple H. 
As., in which the eye is under atropine. • Maby ^sa^ 
of simple M. As. are almost as easy to tdlft. Ijd, a 
given case let the eye be E. in the vertical ittbri* 
dian, and B?. in the horizontal. With A% baifalvlstedy 
Tays refracted by the vertical m6ridia;n will be «6ctt- 
rately focussed on the retina, whilst the focus oi 
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those refracjfced by the homontal meridian will be 
l)ehind the retina (Fig. 109, 1), and conseqnenilj 
form on it a blurred image. Now the rays which 
strike in the planiB of the vertical meridian are those 
which come from the borders of horizontal lines ; 
lience the .patient under consideration will see the 
lin,es at a distance of 3 m. to 6 m. quite clearly when 
the ''hand" is horizontal, except their ends, which 
will be blurred. The rays which strike in the plane 
of the horizontal meridian are those which proceed 
from the sides of vertical lines, and as this meridian 
is hypermetropic the lines in the " hand," when 
placed vertically, will be indistinct, except their ends,, 
which will be sharply defined. We now leave the 
*'hand" vertical, and test the refraction for the 
lines in this position (i. e, for the horizontal meridian) 
in the ordinary way (p. 293, 2), and find, e.g, that with 
•h 2 D. they are seen most clearly, though not per- 
fectly* On substituting for the spherical glass, + 2 
D. cylinder with its curvature horizontal (i. e. its 
axis vertical) the lines of the hand. lid all the 
figures on the clock will be seen perfecilv ; the ver- 
tical lines and figures being seen througn the hori- 
zontal meridian corrected by the cylinder lens ; the 
horizontal figures through the unaided vertical meri- 
dian, the rays which pass through the cylinder in 
this meridian not being refracted. 

In a case of simple M. As. in the vertical meridian 
the lines of the " hand " will be dull or invisible when 
horizontal, whilst when vertical they will be clear. 
On trial a concave cylinder will be found, which, with 
its curvature vertical (axis horizontal), makes the 
lines of the hand quite clear when horizontal, and all 
the figures quite plain. 

The cases of compound and mixed As. are less 
easily dealt with by this test. It is generally best 
first to find in the usual way the spherical glass which 
gives the best result for the distant types, and then^ 
arming the eye with this glass, to test for As., with 



S02 BSSOB8 OF BBFBACTIOK AKD ACCOMODATIOIT 

the clock-f aoe and cylindrical lenses, as in the simple 
<»iseB described above. 

We may use, instead of a cylindrical glass, a 
narrow slit in a round plate of metal, wMch can be 
placed in the direction of either of the chief meri- 
dians, the spherical glass being then found with 
which, in ^lum meridian, the patient sees best. One 
chief meridian may be ascertained by finding the 
direction of the slit which gives the beSst sight with 
the sph^ical glass chosen in the preliminary examina- 
tion, and the other meridian by finding the glass 
which gives the best result with the slit at a right 
angle to the former direction. 

Another method (that of Javal) consists in making 
the patient highly myopic for the time being, by 
means of a convex lens (unless he be myopic already) ; 
then accurately finding his far point for the least 
myopic meridian, and, lastly, finding the concave 
cylinder which is needed to reduce the opposite meri- 
dian to the same refraction. A special apparatus is 
needed. 

Ophthalmoscopic estimation and retinoscopy, how- 
ever, save much time, especially in mixed As. 

Whatever means be employed, the degree of As. 
is expressed by the difference between the glasses 
chosen for the two chief meridians ; or by the cylindri- 
cal lens which, added to the chosen spherical, gives 
the best result for the lines or the distant types. 
When cylindrical glasses are ordered the whole of 
the astigmatism should be corrected. It is not 
usually necessary to correct astigmatism of less than 
I D. ; but exceptions to this rule are not uncommon, 
some patients deriving marked relief from the correc- 
tion of lower grades. 

Vision is often defective in As., and in the 
high degrees we are often obliged to be content 
with a very moderate improvement at the time of 
examination. This may sometimes be explained by 
the retina never having received clear images, i. e. 
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neyer having been accurately practised (p. 218) ; V. 
in such cases often improves after proper glasses 
have been worn for some months, in other cases, 
irregular As. is the cause of the defect. Much also 
depends on the intelligence of the patient ; some 
persons are fax more appreciative of slight changes 
in the power, or in the direction of the axis, of the 
cylinder than others, and this apart from the abso- 
lute acuteness of sight. 

Une^^iial refraction in the two eyes (An-iso-metropia), 
— It is common to find that one eye has more H., 
more M., or more As., than its fellow ; or that one is 
normal, while the other is ametropic. When the 
difference is not more than is represented by 1*5 D., 
and Y. is good in both (see p. 218), the refraction 
may with advantage be eqimlised by giving the 
glasses which correct each eye, and the development 
of divergent squint (p. 311, 3) may sometimes be 
prevented by the increased stimulus to binocular 
vision thus given. But equalisation is seldom pos- 
sible if the difference be greater, though, especially 
in myopic cases, advantage is sometimes gained by 
partial equalisation. When no attempt is made to 
harmonise the eyes, the spectacles ordered should 
suit the less ametropic eye. Often, when one eye is 
E. and the other M., each is used separately for 
different distances, and both remain perfect ; but if 
one be As. or very H. it is generally defective from 
want of use. 

PRBSBYOFIA (Pr.). 

Presbyopia (old sight, often called " long sight ") 
is the result of the gradual recession of p, which takes 
place as life advances, and which causes curtailment 
of the range or amplitude of A (p. 33). From the 
age of ten (or earlier) onwards, p is constantly re- 
ceding from the eye. When it has reached 9" 
(22 cm.), t. e. when clear vision is no longer possible 
at a shorter distance than 22 cm., Pr. is said to have 
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beg^n. The •tandard is arbitiikry, .22,, em.' baYizig 
been fixed by general agreement as the point bejond 
which p cannot be removed without «Qme incaQve- 
niance, the point where age b^ini? to tello^ the 
practical efficiency of the eyes unless glasses. are 
worn. In the normal eye this point is reached sojon 
after forty, and the rate of diminution is so luiif pirm 
that the glasses required to bring j>.to 22 cm* may 
often, if necessary, be determined merely, £rom lihe 
patient's age. But, as there are ezcaptiona to^titiis 
rule, eyen for normal eyes, allowance has to. be made 
for any error of refraction (H. or M.)* and it is 
unsafe in practice to rely upon age except as a 
gener^ guide. 

The slow failure of A*t causing Pr., depends ,upon 
senile changes in the lens, which render it ^rmer 
and less elastic, and therefore less responsive to Xhe 
action, of the ciliary muscle. TJiere CW;, be ^ little 
doubt, , however, that failure of the ciliary 2nu^cle 
itself, or of its motor nerves, also f orm^ an impqrtant 
factor in those cases where Pr«, comes, on earjder or 
more qtdckly than usual (see also p. 237). 

As Pr. depends on a natural recession o^ the near 
point, it occurs in all eyes, whether their ref ration be 
E., M., or H« In M., however, Pr». se,ts in ]^tei; than 
in a normal eye, because for the same range of A. 
the region is always nearer than in the normal eye. 
In H., on the contrary, Pr. is reached sooner than is 
normal, because for the same range of A. the fegion 
is always further than in the normal eye. Thus, in 
an E. eye a power of A. 3x4*5 D. gives a range from 
r = infinity to ^ = 22 cm. (the local lei(igt}i of 
4*5 D., 9ee p. 33), t.e. Pr. is.just about* to l^gin. In a 
case of M. 2 D., with the same ra^gi^^ the region of A. 
lies between 50 cm. (the r for this eye) and 15*5 
cm. (= focal length of 2 + 4*5, or 6*5 D.) ; Pr^^has 
not yet begun. In a case of H. 2 D.rwith tha.f^me 
range, 2 D. of A. are used in correcting t}ie flC, ».«. 
in bringing r to infinity, and only 2*5 D. of A- re- 
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mains ; p is therefore at 40 cm. (= focal length of 4*5 
— 2, or 2'5 D.), and a + lens of 2 D. is needed to 
bring jp to 22 cm. ; there is Pr. = 2 D. The only 
cases in which Pr. cannot occur are in M. of more 
than 4*5 B. Thus if M = 7 D., r is at 14 cm,, and 
though, with advancing years, jp will recede to 14 
cm., it cannot go further, cannot reach 22 cm. ; the 
patient, who never could see at a greater distance 
than 14 cm., has simply lost the power to see at a 
shorter distance. 

Treatment. — Convex spectacles are found, by the 
aid of the Table given below, with which the patient 
can read at 22 cm. 

In practice it is always proper to examine for H. 
or M., by taking the distant vision, and trying the 
patient for m. H. (p. 293) and M. (p. 283). If m. H. 
be found, arm the patient with the glass which neu- 
tralises it and makes him E , and then add the con- 
vex glass that should, by the Table, be required to 
bring p to 22 cm. If M. be found, subtract its 
amount from the corresponding convex glass. 

In prescribing for Pr. we must often order rather 
less than the full correction. For instance, if A. be 
almost entirely lost, p is practically removed to r, 
and the glass which will bring p to 22 cm. will also 
bring r to the same, or nearly the same point, and 
the patient will be able to see clearly only just there. 
Now 22 cm. is too near for sustained vision, and 
such patients often prefer a glass which gives them 
a near point of from 30 to 40 cm. (12" to 16"), 
though in choosing it they sacrifice some degree of 
sharpness of sight. The difficulty experienced by 
these patients in reading with glasses which give p 
= 22 cm. depends on the unaccustomed strain which 
is thereby thrown on the internal recti ; and it may 
be removed or lessened by adding to the convex 
glasses prisms, with the bases towards the nose 
(Fig. 16) ; or by decentring the ordinary convex 
lenses inwards (Fig. 17). 

20 
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Prethyt^ia Table for Emmetropic Eyes. 



Age. 



40. 
45. 
60. 
65. 
60. 
65. 
70. 
75. 
80. 



Distance of 



cm. 



Inches. 



..22 

..28. 
..43 
,.67. 
.200. 



. 9. 
.11. 
.17. 
.27. 
72. 



infinity.. 

acquired H.=l D. 
1-5 D. 
2-5 D. 



» 



if 



» 



9y 



Pk*., expressed by the lens 
necessary to bring p to 
22 cm. or 9^'. 



Dioptres 



.0- 



+1-. 

...2-. 
...3-. 
...4-. 



.4-6.... 
.5-6 

.7- 



Paris 
Inch scale. 





■•••■Ar 



1 
..... -g- 

..... ^1 

i 
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CHAPTER XXI 

STRABISMUS AND OCFLAB PABALYSIS. 

Strabismus exists whenever the two eyes are not 
(as they ought to be) directed towards the same object. 
The eye is " directed towards " an object when the 
image is formed on the most sensitive part of the re- 
tina (the yellow spot) ; the straight line joining the 
centre of this image with the centre of the object is 
the " visual axis " (see footnote to p. 22). In health 
the action of the ocular muscles is such as to keep 
both visual lines always directed to the object under 
regard, and binocular but single vision is the result. 
Although each eye receives its own image, only one 
object is perceived by the sensorium, because the 
images are formed on parts of the retinsB which " cor- 
respond " or are " identical " in function, t.e. which 
are so placed that they always receive identical and 
simultaneous stimuli. 

But if, owing to faulty action of one or more of the 
muscles, one eye deviate and the visual lines cease 
to be directed towards the same object, the image 
will no longer be formed on the y. s. in both eyes. 
In one of them it must fall on some other and 
non-identical part of the retina, and the result is 
that two images of the same object are seen (Diplopia, 
p. 22). In Fig. 112 y is the y. s. in each eye, and 
the visual line of the R. eye (the thick dotted line) 
deviates inwards; hence the image of the object (pb,) 
which is formed at y in the L. eye, will in the R. 
eye fall on a non-identical part to the inner side of y. 
Ob. will be seen in its true position by the L. eye. 
To the R. eye, however, it will appear to be at F. oh,, 
because the part of the R. retina which now receives 
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the image of ob. was accustomed, wheu the eye was 
normally directed, to receive images from objects in 




Fra. 112. — 8how> the poiition of the double imaifeH in diplopM 
from oonyergent or crossad strabiainna. ITie imsgea ire 
homoDjmous, or coireipond in position to the tyte. 

the position of F. ob. ; and in consequence of this 
early habit F. ob. is the position to which erery 
image formed on this part of the retina is referred. 
Hence if the eye deviate towards its fellow (con- 
Tergent squint — as in I^Hg, 112), the false image will 
seem to the squinting eye to be in the opposite direc- 
tion ; the image (f. oh.) for the B. eye being referred 
to the patient's B., and that for the L. eye (ob.) 
to his L. ; in convei^nt or crossed strabismus the 
double images correspond in position to the eyes, or 
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of the yisual line (t. e. the greater the squint) the 
wider apart will the two images appear and the less 
distinct will the " false " image be. 

[The y. s. (y) of the R. eye will receive an image 
of some different object lying in its visual line 
(shown by the thick dotted line) ; this image, if 
sufficiently marked to attract attention, will be seen, 
and will appear to lie upon the image of oh. seen by 
the " working " (L.) eye ; two equally clear objects 
will be seen superimposed. But, as a rule, only 
one of these images is attended to, the perception 
of the other being habitually suppressed, even 
sooner than that of the ''false image" (p. 217); 
the suppressed image always belongs to the squinting 
eye.] 

Squinting is not always accompanied by double 
vision because : — (1) if the deviation be extreme, the 
false image is formed on a very peri^^heral part of the 
retina, and is so dim as not to be noticed; con- 
versely, the less the squint the more troublesome is 
the diplopia, when present ; (2) as already mentioned 
(p. 217), after a time the " false image " is sup- 
pressed. 

For the method of examining for strabismus and 
diplopia, see pp. 21 and 22. 

Strabismus may arise from any one of the fol- 
lowing muscular conditions : — (1) over-action ; (2) 
weakness, following over-use ; (3) disuse of an eye 
whose sight is defective ; (4) stretching and weaken- 
ing of a tendon after tenotomy ; (5) from paralysis 
of one or more of the muscles. 

(1.) Over-action of the internal recti gives rise to 
the convergent squint of hypermetropia (p. 289). 
Occasionally convergent squint occurs in myopia. 
Both forms are concomitant (p. 22), but in cases of 
long standing the range of movement of the squinting 
eye is often deficient. 

(2.) Strabismus from weakness (muscular asthe- 
nopia, pp. 224 and 275) always depends on weakening; 
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of the internal rectus, and is consequently divergent. 
It is commonest in M., but is not infrequent in H., and 
even in Em. The eye can be moved into the 
inner canthus, even in extreme cases, by making 
the patient look sideways, though not by efforts at 
convergence, and it is thus but rarely that these cases 
simulate paralysis. Tenotomy of the external rectus 
and " advancement " of the weakened muscle are 
often needed. 

(3.) Strabismus from disuse is also nearly always 
divergent, depending, as it does, on relaxation of the 
internal rectus. It occurs in cases where convergence 
is no longer of service, as when one eye is blind from 
opacity of the cornea or other cause, or where the 
refraction of the two eyes is very different (p. 303). 
Treatment is seldom useful, but tenotomy of the 
external rectus may be called for. 

(4.) Stretching and weakening of the internal 
rectus after division of its tendon for convergent 
squint may give rise to divergence, simulating that 
caused by paralysis of the internal rectus. The 
caruncle in these cases, however, is generally much 
retracted, and this, together with the history of a 
former operation, will prevent any mistake in diagno- 
sis. Such a squint can always be lessened, and often 
quite removed, by an operation for " readjustment '* 
or " advancement" of the defective muscle. 

(6.) Paralytic squint, — The deviation is caused by 
the unopposed action of the sound muscles. When 
the palsied muscle tries to act, the eye fails, in pro- 
portion to the weakness, to move in the required 
direction. In many cases there is only slight paresis, 
and the resulting deviation is too little to be objec- 
tively noticeable ; but in such cases the diplopia, as 
mentioned already, is very troublesome, and it is for 
this symptom that the patient comes under care. 
Further, in these slight cases the symptoms often 
vary with the effort made by the patient. In 
paralysis of the third nerve the several branches 
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are often affected in different degrees, and tlie 
strabismus and diplopia are then complex. When 
paralysis is of long standing, secondary contraction 
of the opponent seems sometimes to occur, still 
further complicating the symptoms. Lastly, the 
sound yoke-fellow* of the paralysed muscle some- 
times acts too much in obedience to efforts made by 
the latter, and in this way the squint may occa- 
sionally, even when both eyes are uncovered, affect 
the sound instead of the paralysed eye, i, a. it may 
alternate. (Compare Secondary squint, p. 21.) 

The commonest forms of paralytic squint are due 
to affection, separately, of the external rectus (sixth 
nerve), superior oblique (fourth nerve), or of one or 
all of the muscles supplied by the third nerve (in- 
ternal, superior and inferior recti, inferior oblique, 
levator palpebr8B).t 

ParalysU of the external reetu9 (sixth nerve) causes a 
convergent squint from preponderance of the internal 
rectus ; and this, except in the slightest cases, is very 
noticeable. Movement straight outwards is impaired, 
and if the paralysis be complete the eye cannot be 
moved outwards beyond the middle line of the pal- 
pebral fissure. There is homonymous diplopia ; the 
two images, when in the horizontal plane, are up- 
right and on the same level ; the distance between 
them increases as the object is moved towards the 
paralysed side, but it diminishes, or the images even 
coalesce, in the opposite direction. Thus, in paralysis 
of the left external rectus (Fig. 114, uppermost 
figure), the images separate more as the object is 
moved to the patient's left, but approach one another, 

* Yoked or conjugate muscles are the muscles of opposite 
eyes which act together in producing lateral and vertical move- 
ments ; e. g. the internal rectus of one eye acts with the external 
rectus of the other in movement of the eyes to the R. or L. 

t In 77 cases of paralysis of a single oculo-motor nerve I 
found the third nerve affected in 31 cases, the fourth in 9, 
and the sixth in 37. 
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and finally coalesce, as it is moved over to his right. 
In slight cases the diplopia ceases when the patient 
looks at an object a few inches off, but reappears 
when he gazes straight forwards at a distant object. 
In the upper part of the field the false image is some- 
times lower, and in the lower part of the field higher 
than the true one. I have many times noticed that 
the pupil is larger in the affected eye 'than in the 
other, a condition which we should not expect. 

In paralyaia of the superior oblique (fourth nerve} 
there is either no visible squint, or only a slight devia- 
tion upwards and inwards. But when the eyes are 
directed below the horizontal, very troublesome 
diplopia arises frqm the defective downward and out- 
ward movement, and loss of rotation of the vertical 
meridian inwards, to which the lesion gives rise. 
In downward movements, especially downwards and 
towards the paralysed side, the eye remains a little 
higher than its fellow; in trying to look straight 
down (inferior rectus and superior oblique) the un- 
opposed action of the inferior rectus carries the 
cornea somewhat inwards (convergent squint), and at 
the same time rotates the vertical axis outwards, 
whilst the cornea remains on a rather higher level 
than its fellow ; Id following an object from the hori- 
zontal middle line down- outwards it will be seen that 
the vertical meridian of the cornea does not, as it 
should, become inclined inwards. 

In many cases, however, the slight defects of move- 
ment caused by paralysis of the superior oblique are 
not clearly marked, and the diagnosis has to be based 
on the characters of the diplopia (compare p. 22). In 
all positions below the horizontal line the false image 
is below the true one, and displaced towards the 
paralysed side (homonymous) ; thus, if the B. muscle 
be at fault the false image will be below and to the 
patient's E. (Fig. 114, arrow-head figure) ; further, 
it is not upright, but leans towards the true image. 
The difference in height between the images is 



814 

greatest ia movements towards the aound side ; the 
lateral separation is greater the further the object is 
moved downvards ; the leaning of the false image is 
greatest in moTementa towards the paralysed side. 
When the patient looks on the floor, i. e. projects the 
images on to a horizontal surface, the false image 
seems nearer to him than the true one. The im^es 
are always near enough together to cause incon- 
Tenience, and as the diplopia is confined to, or ia 
worst in, the lower half of the field, the half most 
nsed in daily life, paralysis of the superior oblique 
ia very annoying, especially in going np or down 
stairs, in looking at the floor, couoting money, 
eatiug, <&c. i 




Pia. ll*. — Chnrt showing position of donble im^ei, as Been by 
tlie patipnt. id paralogia of L. external rectos and R. supe- 
rior oblitine. 

Paralygis of the third nerve, when complete, causes 
ptosis, loss of inward, upward, and downward move- 
ments, loss of accommodation, and partial mydriasis, 
well-marked divergent Btmbismus from unopposed 
action of the external rectus, and crossed diplopia. 
The downward and outward movement, with rotation 
of the vertical meridian inwards, effected by the 
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snperior oblique remains. The mydriasis is much 
less than that produced by atropine. In many cases 
the paralysis is incomplete, affecting some branches 
(and muscles) more than others, and the symptoms 
are then less typical. Isolated paralysis of a single 
third nerve muscle is rare. 

Peculiarities of paralytic atrabiomue, — (1.) If a 
patient suffering, e. g, from paresis of one external 
rectus, look at an object distant about two feet, and 
the sound eye be then covered by holding a card (or 
a piece of ground glass) before it, the paralysed eye 
will make an attempt (more or less successful ac- 
cording to the degree of palsy) to look at the object. 
The movement effected will call for a greater effort 
than if the sixth nerve were healthy, and as the eye 
muscles always work in pairs, the same effort will be 
transmitted to the internal rectus of the healthy eye. 
The latter will, in consequence, describe a larger 
movement than the paralysed eye, t. e. the secondary 
squint will be greater than the primary (p. 22). 
This test is sometimes of use in distinguishing which 
is the faulty eye, in eposes where the squint is slight, 
and the patient unable to distinguish between the 
false and true images (p. 23). (2.) Q-iddiness is 
often present when the patient walks with the sound 
eye closed. This symptom depends on an erroneous 
judgment of the position of surrounding objects, 
which is caused by the weakened muscle not being 
able to achieve a movement of the eye corresponding 
in magnitude to the effort made. It is absent when 
both eyes are open, and when the paralysed eye is 
covered. It often gives us more aid than the former 
symptom in determining which is the faulty eye; 
but it varies much in severity in different cases, and 
may be quite absent. Patients with ocular palsy 
often keep ode eye closed, nearly always the paralysed 
onCy to avoid diplopia. 

Paralysis of the ocular muscles is seldom symme- 
trical ; in the rare cases where it is so, the disease is 
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UBuallj intracranial, and in most cases nuclear, 
though symmetrical disease of nerve trunks some- 
times occurs. In certain cases of symmetrical para- 
lysis of all the ocular muscles ('' ophthalmoplegia 
externa^*) f which depend on nuclear disease, other 
cranial nerves (especially the optic and fifth) are 
often involyed, and symptoms of spinal or bulbar 
disease often present (p. 318). 

Parcdyaia of the internal muscles of the eyeball. 

The three internal muscles are supplied by two 
nerves; the ciliary muscle and sphincter of the 
pupil by the third nerve (short root of lenticular 
ganglion), the dilator of the pupil by the sympa- 
thetic, but whether from the lenticular ganglion, or 
by branches independent of that structure, is un- 
certain. The following paralytic states of these 
three muscles are to be distinguished. 

A. Iris affected alone. — (1.) Paralysis of the dilator. 
The pupil in moderate light is equal to, or rather 
smaller than, the other ; in a bright light it contracts 
a little, but when shaded does not dilate, and hence, 
if the eyes be examined in a dull light, the paralysed 
pupil is much smaller than its fellow (paralytic 
miosis) ; accommodation is not affected. This state 
of the pupil occurs in paralysis of the cervical sym- 
pathetic; in a certain degree it is common in 
old age. In intrathoracic aneurysm it often occurs 
from destructive compression of the sympathetic 
trunk ; it should, therefore, always be regarded as a 
symptom calling for investigation. Dilatation from 
spasm of the dilator, owing to irritation of the same 
nerve, is said to occur in similar cases, and would 
equally demand attention. (2.) Paralysis of the 
sphincter alone (paralytic mydriasis) causes moderate 
dilatation ; the pupil remains of the same size in the 
brightest light, and accommodation is unaffected. 
It is very rare. (3.) Paralysis of both iridian muscles 
without affection of accommodation (iridoplegia). 
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The pupil is of medium size, and uninfluenced by 
variations of light (reflex iridoplegia) ; but its asso- 
ciated action (p. 28) is usually retained, except in 
very advanced cases. 

B. Ciliary muecle paralysed alone (Oycloplegia). — 
Accommodation is lost without any change in the 
activity of the pupil. The term is applied only to 
cases of nervous origin, not to presbyopia. The con- 
dition is very rare, except after diphtheria, when 
paralysis (often only paresis) of accommodation, 
with little or no affection of iris, is common. 

c. Ciliary muscle and iris affected. — (1) Mydriasis 
with cycloplegia ; partial dilatation of the pupil (to 
about 4 or 5 mm.), with loss of accommodation. 
The condition is seen in complete paralysis of the third 
nerve. In rare cases it occurs without failure of any 
other part of the nerve, and then the pupil is some- 
times widely dilated. (2.) Paralysis of all the three 
internal muscles Q^ ophthalmoplegia interna**) ; loss of 
accommodation, no movement of iris either ''asso- 
ciated" or " reflex," pupil of medium size ; it is often 
a later stage of iridoplegia (A, 3). 

Causes of ocular paralysis, — It is convenient to 
separate the external and mixed forms from those in 
which only the internal muscles are involved, since 
the local lesions are, as a rule, different in the two 
groups. 

Paralysis of the third, fourth, or sixth nerve, may 
be the result of tumours or other growths in the 
orbit, but in such cases, as a rule, the paralysis 
forms only one amongst other well-marked local 
symptoms. In the vast majority of uncomplicated 
ocular palsies there is nothing in the state of the eye, 
or the orbital parts, to guide us as to whether the 
seat of disease lies in the orbit or within the cra- 
nium. Meningitis, morbid growths, and syphilitic 
periostitis at the base of the skull, or involving the 
sphenoidal fissure, often cause ocular palsy, seldom 
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confined to one neire, and anenrysm of the internal 
carotid in the caTemons sinns oocastonallj does so. 
Sjphilitic gumma of the nerre trunk is probably 
the commonest cause of single paralysis ; the intra- 
cranial portion of the nerres is known to be often the 
seat of such growths, but small neural gummata pro- 
bably occur also on the orbital part of the nerves. 
Fractures of the skull often lead to ocular paralysis 
by compression of a nerre, either by displacement of 
bone or by inflammatoiy exudation afterwards thrown 
out. Pain in the temple or front of the head is very 
common in ocular palsies due to periostitis and 
gummata. In cer^in cases neither the sym- 
ptoms nor history enable us to locate the seat, or 
prove the cause, of the paralysis. The term " rheu- 
matic " is often applied to such cases on the assump- 
tion that the palsy is peripheral and caused by cold, 
that it is, in fact, to be compared to peripheral 
paralysis of the facial nerre ; no doubt some of these 
are in reality syphilitic. Paralysis, usually of short 
duration and affecting only one nerve, is not un- 
common at an early stage of locomotor ataxy. Oph- 
thaLoioplegia externa generally sets in slowly, is 
permanent, and indicates sclerotic disease of the nerve 
centres, usually caused by syphilis ; but it is some- 
times caused by tumour centrally placed. Occasion- 
aUv it is " functional," and passes off. 

In respect to the causation of the internal paralyses 
we have but little positive knowledge. Mydriasis 
with cydoplegia and no other paralysis, would be 
accounted for by disease of the short (third nerve) 
root of the lenticular ganglion. Iridoplegia and 
ophthalmoplegia interna are probably the result of 
chronic, very strictly localised, disease of the centres 
for the pupil and accommodation (Gk>wer8), which 
have been shown to form separate parts of the 
nucleus of the third nerve. Complete ophthalmo- 
plegia interna would idso occur if the lenticular 
ganglion (Hutchinson), or the intraocular gan- 



STRABISMUS AND OCULAB PABALYSIS 319 

glionic cells of the choroid (Hulke), were disor- 
ganised ; but such changes have not jet been proved 
posUmortem, 

Treatment of ocular paralyses, — In estimating the 
results of treatment it is well to remember that some 
cases recover spontaneously, that in many the defect 
is a paresis rather than paralysis, and that in the latter 
cases the symptoms often vary in severity from day to 
day, or even whilst under observation at a single visit, 
according to the attention and effort given by the 
patient. The questions of syphilis and of injury 
to the head are always to be carefully inquired into, 
especially when only one nerve is paralysed. When 
several nerves are involved, tumour, aneurysm, or 
syphilis (either gummatous inflammation at the 
base, or sclerotic nuclear disease) are to be suspected ; 
in the nuclear cases there is usually bilateral sym- 
metry. Iodide of potassium and mercury are the 
only internal remedies likely to be beneficial, and 
unless syphilis be quite out of the question they 
should have a f uU trial ; many cases recover quickly 
under moderate doses of iodide. Faradisation of 
the paralysed muscles is sometimes used. 

Nystagmus (involuntary oscillating movement of 
the eyes) is generally associated with serious defect 
of sight dating from very early life, such as opacity 
of the cornea after ophthalmia neonatorum, con- 
genital cataract, choroido-retinitis, or disease of the 
optic nerve. It is, however, also seen in cases of 
infantile amblyopia without apparent cause, and 
constantly in albinoes. Nystagmus is often developed 
during adult life, in coal miners ; it has been attri- 
buted to the insufficiency of light furnished by the 
safety lamps, and with more probability to the neces- 
sity which the miner is under of constantly looking 
in an unnatural direction, upwards or sideways for 
example. It is often present only when the collier 
takes up his mining posture. Nystagmus also forms 
a symptom in some cases of disseminated sclerosis. 
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UsuallT both ejes oscillate, bnt wlien only one 
ere is defectire, it alone maj oscillate. — The move- 
ments in nrstagmns, whatever may be the canse of 
the condition, ybij much in rapidity, amplitude and 
dSrectioD in different cases, and even in the same case 
at different times ; they are generally worse when the 
patient is nerrous, and often there is a particular 
position of the eyes in which the oscillation is least. 
Kystagmns often becomes much less marked as life 
adrances. Treatment is useless. 
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CHAPTER XXn 

OPERATIONS. 
A. OPERATIONS ON THE EYELIDS. 

1. Epilation of eye-lashes. — ^Position : patient seated; 
surgeon standing behind. The forceps to be broad- 
ended, with smooth, or very finely roughened, blades 
which meet accurately in their whole width. Stretch 
the lid tightly by a finger placed over each end. Pull 
out the lashes at first quickly in bundles, and finish by 
carefully picking out the separate ones that are left. 

2. Eversion of upper lid, — Position as for 1, or the 
surgeon may stand in front. The patient looks 
down, a probe is laid along the lid above the upper 
edge of the '' cartilage ; " the lashes, or the edge of the 
lid, are then seized by a finger and thumb of the other 
hand, and turned up over the probe, which is simul- 
taneously pushed down. After a little practice the 
probe can be dispensed with, and the lid everted by 
the forefinger and thumb of one hand alone, one 
serving to fix and depress the lid, the other to turn 
it upwards. 

3. Removal of Meiihomian cyst, — Position as for 1. 
Instruments : a small scalpel or Beer's knife (Pig. 




Fig. 115. — Meibomian scoop. 

147) and a curette, or small scoop (Fig. 115, and 148). 
(1) Evert the lid ; (2) make a free crucial incision 
into the tumour from the conjunctival surface ; (3) 
remove the growth either b^ squeezing the lid be- 
tween finger- and thumb-nail, or by means of the 
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scoop. The cnvity fills vith blood, and may tIi«B fifr 
a few daya be la^er than before. These tamonrs 
hare no distinct cyBtr-waU. 

4. Inapeeiion of cornea in purulent ophthalmia, Ac. 
FositioQ : if the patient be a babv or uiild, the back 
of its head is to be held between the surgeon's 
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Fio. 116. — DetiiMrree' lid dCTttor. 

knees, its bodj and legs being on the narse'e lap; if 
an adult, the same as for 1. If the lids cannot be 
easily separated by a finger 
of each hand, enough to allow 
a TJew of the cornea, retrac 
tors should be used (a coti- 
Tenient pattern is shown in 
Fig, 116), by which one lid, 
or both, can be raised and 
held away from the globe. 
If this instrument he gently 
used we avoid all risk of 
causing perforation of the 
cornea should a deep ulcer be 
present; an accident which 
may happen in cases attended 
by much swelling or spasm 
of the lids if the fingers are 
used. 

5. Entropion, — SpatTnodicetitropion of the lower lid, 
with relaxed skin, in old people. Position as for 1. 
Instruments: — T forceps (Fig. 117), scissors (Pig. 
128), toothed forceps. (1.) With the T forceps 
pinch up a fold of skin as close as possible to the 
edge of the lid, and of width proportionate to the 
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degree of inversion, and cut it off close to the for- 
ceps; (2) with the toothed forceps pinch up the 
orbicularis muscle now exposed, and cut out a small 
piece. Sutures need not be used. 

6. Organic entropion and trichiasis. — ^When the 
whole row of lashes is turned inwards, and the inner 
surface of the lid much shortened by scarring, the 
radical extirpation of all the lashes is the quickest 
and most certain means of 
giving permanent relief, 
but it leaves an unsightly 
baldness and exposes the 
cornea to unnatural risk 
from dust, Ac. Position: 
recumbent ; the surgeon 
stands behind the patient. 
AnsBsthesia seldom neces- 
sary. Instruments: a horn 
or bone lid-spatula (Fig. 
119, «), or a lid clamp (Pig. 
118), a Beer's knife (Pig. 
147), and forceps. Make 
an incision from end to end 
(begmmng just outside the 
punctum ) between the 
hair -follicles and ]\{eibo- 

mian ducts, as if to split the lid into two layers. 
Then make a second incision through the skin and 
tissues, about a twelfth of an inch from the border of 
the lid, parallel with, but in a plane at right angles to, 
the first. The strip of skin and tissues included be- 
tween these two cuts will now be almost free, except 
at its ends, which are to be united by a cross-cut, and 
the strip dissected off; it should include the hair- 
follicles in their whole depth. Examine the white 
edge of the " cartilage," now exposed, for any hair- 
f oUicles accidentally left behind ; they will appear as 
black dots, and are to be carefully removed. 

In the same or slighter cases, the inversion of the 




Fio. 118. — Snellen's lid 
clamp (for the R. upper 
Hd). 
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bender ot the lid wkj be madi lesaened hj complete 
dinnon of tbe "ouiUaffe" £rom tlie conjimctiTBl 
nirfMe along a line panJlel with, and 3 mm. from, 
the free border (Borow's operalioii) (Fig. 120, Bn). 
The woond gapea and the iiiTflrted border of the lid 
Mis fonnrd and ia kept in its nattual place br the 
eonwa. The onlr insbnmenta needed are a scalpel Eind 
BdsBora. Position as for 1, or recombent. The lid is 
kept irell ererted whilst the incision is being made. 
A pnnctoie is made with the knifo parallel to the edge 
o£ the lid, doee to the inner or outer end, one blade 
of the scissors passed in and made to run along the 
outer surface of Uie " cartilage " between it ana the 
orbicularis moscle, and then the " cartilage " divided 
b; dosing the bladee parallel to the border. The 
woond ^ould be at nght angles to the surface. 
A bluish line should be 
seen through the sHn on 
!> replacing the lid. This 
'^ operation gives complete 

^ rebef for the time, but 

^ - h'rv^ Miiiii.^ ™*^ ^^^ repetition in a 

^y^jj^i SS^S SM^^ few months. 

^vj^^lTM^Sfl^b . VanouB operations are 

. .^uin 1 1 1 'tf^^^k ^Ki performed for transplant- 
ation of the displaced 
lashes forwards and up- 
wards so as to restore 
their natural direction. 
Arlt 8 operation. — The 
free border of the lid is 
split from end to end 
a £or (leaving the punctnm), 
as for extirpation oE the 
lashes, but more de^j 
(Kg. 119, a). A seoond incision (6), extending be- 
yond the ends of the first, is now made through the 
skin parallel to, and about two lines from, the border 
o£ the lid, and down to, but not through the " carti- 




OPERATIONS OH THB BYXLIDB 



lage ; " thirdly, a curved inciBion (c) is made, joining 
b at each end and including a semilunar flap of sldn, 
of greater or less width according to the efEect de- 
sired ; fourthly, tiis flap is dissected off without in- 
jury to the orbicularis, and the wound, bounded by 
the lines b and e, closed by sutures. The anterior 
kyer of the lid border, which contains the lashes, is 
thus tilted forwards and drawn upwards. 

A third operation (Streatfeild's) consists in the 
simple removal of a wedge-shaped strip of the " earti- 





Fia. 120. 



ehowing 

SneUen's' operation, 
*nd line of section 
in Burow'B opera- 
tion (Bu). (Altflcad 
from Wecker.) 



PlO. 121. — Snellen's operation for 
tricliiaais. (After Wecker.) 
I. Edge of retracted ekm and 
maicle. 

lage " (with its superjacent skin 
and muscle), from the whole 
length of the lid, at a distance 
of a line or two from its border 
(6, Pig. 119). No sutures are 



Snellen operates as f o Hows : 
—The incision (b. Fig. 119) is 
carried down to the tarsus, the muscle and skin sepa- 
rated from it andpushed upwards.and a wedge, shown 
by the groove in Kg. 120, cut from the exposed tarsus, 
as in Streatfeild's operation. The border of the lid 
is now everted, and kept in ita new position by passing 
two or three threads, as shown in Figs. 120 and 121, 
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and tying them over beads. The skin wound need 
not be sutured. 

All these operations (except 1) are apt to need 
repetition sooner or later. 

Another, and newer, operation (Spencer Watson,* 
Dianoux, Stoiyf), has for its object to make the mar- 
ginal strip containing the lashes change place with 
a strip of skin immediatelj above, which is dissected 
up and passed beneath it, both strips remaining 
attached at their ends, and being kept in their new 
places by fine sutures (Fig. 122). The cuticular 
surface of the skin flap soon adheres to, and merges 
into, the deep surface of the cilia flap at its inner 
and outer ends (Fig. 122 b). This operation seems 
likely to supersede ^1 others, since its effect is gained 
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Fia. 122.— Modification of Spencer Watson's operation for 
trichiasis (Story, Dianoax). A, lines of incision. B, 
operation completed. 

without the removal of any tissue. Occasionally, 
however, the strips, or one of them, slough. 

7. J^<?^opi(m. — Ectropion from thickening of the 
conjunctiva, aided by relaxation of the tissues of the 
lower lid, seen chiefly in old people, may be treated 
by the removal of a y^^P^^ piece of the whole 
thickness of the lid, the edges being brought together 
with a hare-lip pin. Another plaii is to exercise a 
horizontal fold of the palpebral conjunctiva corre- 

• Spencer Watson— «Boj. Lond. Oph. Hosp. Eep.,' yii, 440 
\1878). 

t Story—' Ophthalmic Review,' ii, 37 (1883). 
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spending to the most everted part ; the contraction 
of the scar draws the margin of the lid into place ; 
or the everted mucous membrane may be drawn back 
into the sulcus between lid and globe bj a suture, 
passed into the conjunctiva at two points ^ inch apart, 
passed deeply, brought out on the cheek, and tied over 
a bit of india-rubber tube ; the thread is tightened 
from day to day until it has nearly cut through. 

For ectropion from cicatricial changes in the skin 
a plastic operation is generally needed. At the same 
time the eyelids should be united by fine sutures, after 
paring a narrow strip from the border of each lid 
within the line of the lashes (blepharoplasty). The 
lids may be separated a few weeks later. — The opera- 
tion for the cure of the ectropion will naturally vary 
with the seat, extent, and cause of the deformity, but 
we may conveniently distinguish three varieties of 
organic ectropion, according as the condition has fol- 
lowed : (1) a wound of the eyelid with faulty union ; 
(2) a deeply adherent scar from abscess, dLsease of 
bone, or deep ulceration of the lid ; or (3) extensive 
scarring of the face from bums, lupus, &c. When 
the cause is quite localised, and there is not much 
loss of tissue (groups 1 and 2), the scar may be in- 
cluded in a V-shaped incision, the flap separated and 
pushed up till the lid is in position, and the lower 
part of the wound then brought together by a pin or 
sutures, so that what was a V now becomes a Y, the 
edges of the flap being attached by sutures to the 
limbs of the Y. As the lid has generally become too 
long, from prolonged eversion, we often have, at the 
same time, to shorten it by removing a small triangle 
from its outer end, and uniting the edges of the gap. 
When the position of the deformity prevents the 
above operation, it is necessary to introduce new skin 
into the gap, made by dissectiog out the cicatricial 
tissue and putting the everted lid into position. This 
may be done by bringing a flap with a broad pedicle, 
either by sliding or twisting, into the gap ; or by the 
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method (introduced into our country by Dr Wolfe) 
of transplanting from a distant part a single graft of 
skin without a pedicle, large enough to Si l£e gap ; 
or again, by filling the gap with several small pieces 
of Am (dermic grafts). Where there is extensive 
destruction of skm (group 3), these grafting methods 
seem particularly valuable. If a single large graft 
be used the important points are to make it con- 
siderably hu^r than the deficiency it is to supply, to 
free the under surface of the graft very thoroughly 
of aU subcutaneous tissue, to unite it by fine sutures,. 
and apply warm dressings. The single graft opera- 
tion has now been tried many times, and with a very 
good proportion of successes. 

8. PiOM (chiefly the congenital form) may be 
treated by the removal of an oval of skin from the 
upper lid, parallel to its length, the muscle not being 
touched. Sutures are to be carefully inserted, and 
eveiy effort made to get immediate union. More 
complicated operations, intended to raise the lid by 
producing contraction of the subcutaneous tissues 
without the removal of any skin, have been recom- 
mended by Fiigenstecher and De Wecker. 

9. CaniKcplaihf. — For lengthening the palpebral 
fissure at the outer canthus. The canthus is divided 
by scissors, or a bistoury, as far as may seem neoes- 
saiy. The contiguous ocular conjunctiva is then 
attached by sutures to the cut edges of the skin, so 
as to prevent reunion, one suture being placed in the 
angle of the wound, one above, and one below. 

10. Pmtomy, for obstinate cases of partial pannus. 
Annstbesia is necessary. Instroments : — Speculum 
(Fig. 127), fixation forceps (Fig. 129), sdssors, and 
Beer's knife (Fig. 147). With the Inoife a circular 
incision is carried through the conjunctiva, round 
the oomea, at 5 mm. (y)> ^' ^®^> irom its border. 
The sone of conjunctiva so included, together with 
the whole of its subconjunctival tissue down to the 
soIerotiOy is now carefully removed by the sdssors. 
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The bare surface thus left granulates, and finally 
contracts to a narrow band of white scar-tissue, by 
which the vessels running to the cornea are obhte- 
rated. The subconjunctival fascia is often found 
much thickened in these cases. Care must be taken 
not to make the incision too far from the 
cornea, lest the insertions of the recti be 
damaged. The zone of tissue should be 
removed in one piece. The symptoms are 
generally made worse for a time, and the 
final result is not reached for several 
months. In some cases the operation has, 
in my experience, been very successful, 
whilst in others, without apparent reason, 
it has quite failed of its purpose. 

• 

B. OPEBATIONS ON THE LACBIMAL J 

APPABATUS. S 

1. Lacrimal ahaceaB, (See p. 71). » 

2. Slitting up the lower canalicvhts, — 3 
This is best done by means of a knife with :| 
a blunt or probe point, and a blade narrow g 
enough to enter the punctum. The best ^ 
forms of these knives are Weber*s knife, 
with a probe end (Fig. 124) ; Bowman's, 
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Fi&. 124. — Weber's canalicalas knife. 

with nearly parallel borders and a rounded 

end (Fig. 126), andLiebreich's (Fig. 126). 

Position as for 1. (1) The lower lid is 

drawn tightly outwards and downwards 

by the thumb. (2) The canaliculus knife 

is passed vertically into the punctum, then 

turned horizontally and passed on through 

the neck of the canaliculus till it reaches 

the bony (inner) wall of the lacrimal sac. It is then 

raised up from heel towards point, and thus made to 
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divide the canaliculus, care being taken that the 
neck is freelj divided. Liebreich's knife cuts its own 
waj without being raised. The lower canaliculus 
ma^ also be divided with a Beer's knife (Fig. 147), 
which is run along a fine grooved director (Fig. 123), 



FlO. 125. — Bowman's canaliculus knife. 




Fio. 126. — Liebreich's knife for canaliculus and nasal duct. 

previously introduced. In cases of mucocele, it is 
:good practice to divide the wall of the sac freely, and 
to divide the upper, as well as the lower, canaliculus. 

3. Probing the nasal duct — After dividing the 
<;analiculus pass a good-sized lacrimal probe hori- 
zontally along its floor tiU it strikes the inner 
{bony) wall of the sac. Then raise it to the vertical 
position, and push it steadily down the duct (down- 
wards and a little outwards and backwards) till the 
floor of the nose is reached. Bowman's earlier probes 
were in six sizes, of which the largest was -j^th in. in 
diameter. Mr. Bowman afterwards adopted much 
larger probes with bulbous ends ; and several such 
patterns are now in use. The probe used should be 
the largest that will pass easily. 

4. A stricture of the duct may be incised with any 
of the canaliculus knives, although Weber's and 
Bowman's are too slender to be used with safety. 
Liebreich's is intended to be so used, and a special 
knife for the purpose had previously been introduced 
by Stilling. The knife is used as a probe, being 
pushed quite down the duct, then partly withdrawn, 
turned in another direction, and pushed down again. 
There is generally bleeding from the nose. 
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In all these procedures we must be certain that 
the probe or knife rests against the bony (nasal) wall 
of the lacrimal sac before it is raised into the vertical 
direction. If the probe be stopped at the entrance 
of the canaliculas into the sac (as may easily happen 
if the canal be not thoroughly slit in its whole length), 
the lid will be pulled upon and puckered whenever 
the instrument is pushed towards the nose ; but if 
the probe have reached the sac, backward and forward 
movements will not usually cause puckering of the 
lid. If in the lormer case the instrument be turned 
up, and an attempt made to pass it down the duct, a 
false passage will be made. 

The direction of the two nasal ducts is either 
parallel or such that if prolonged upwards they would 
converge slightly; they veiy seldom diverge. The 
probe when in the duct should, even if, as usual, its 
lower end be curved forwards, rest against and indent 
the eyebrow ; if it stands forwards from the brow it 
is usually in a false passage. 

C. OPERATIONS FOB STRABISMUS. 

Tenotomy. — The object is to divide the tendon close 
to its insertion into the sclerotic. In this country 
the operation is usually done subconjunctivally, 
but in the operations of Graefe and Snellen the 
tendon is more or less exposed to view. The internal 
and external recti are the only tendons commonly 
divided, the internal far the more frequently. 
Ansesthesia is seldom necessary except for chil- 
dren. Position recumbent. — The operator usually 
stands on the patient's right whether for right 
or left eye; but some prefer to stand behind, 
using curved scissors. Instruments : Stop speculum 
(Fig. 127 shows a convenient and common pattern) , 
straight scissors, with blunted points (^ig. 128), 
toothed fixation forceps (Fig. 129), strabismus hook 
{Fig. 130). There are several forms of hook, differ- 
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ing in the length and sharpness of the cnrve, and 
the shape of the tip. In some the tip is bnlbons ; 




Fio. 127. — ^Stop. spring Bpeculum. 

in others the hook is flattened sideways, but not en- 
larged at the end. 

Operations. — OrUchetVs operation. — (1) After in- 
troducing the speculum, take the fixation forceps in 
the left hand, and pinch up a fold of conjunctiva 
over the lower border of the tendon (say of the 
right internal rectus) at its insertion. With the 
scissors make a small opening in this fold close 
to the end of the forceps, and parallel with the 
tendon. A layer of fascia (capsule of Tenon) is 
now exposed, and easily recognised ; it is to be 
pinched up, and an opening made in it correspond- 
ing to the conjunctival wound. By taking deep 
hold with the forceps, both conjunctiva and fascia 
may sometimes be divided at one stroke. As a rule, 
both conjunctiva and Tenon's capsule are thicker in 
children than adults. 

(2.) Take the hook in the right hand (holding 
the wound open with the forceps in the left), 
and pass it, concavity downwards and point back- 
wards, through the opening in the fascia, as far as its 
elbow, keeping its end always flat against the sclero- 
tic. Next turn the end of the hook upwards, still 
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guided by the sclerotic, between the tendon and the 
globe, until its end U seen projecting beneath the 
otmjtmctiTa, above the npper border of the tendon. 
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On now attempting to draw the hook towards the 
cornea it will be stopped by the tendon. If Tenon's 
capsule hare not be^ well opened the hook cannot 
be passed beneath the tendon, nor swept round the 
sclerotic. — (3) Lay down the forceps, transfer the 
hook to the left hand, holding its handle parallel 
with the side of the nose and tightening the tendon 
by traction forwards and outwards ; pass the scissors, 
with the blades slightly opened, into the wound, and 
push them straight up heHoeen the hook and the eye; 
the tendon is divided at two or three snips, with a crisp 
sound and feeling. When the whole breadth of the 
tendon is divided the hook slips forwards beneath the 
conjunctiTa up to the edge of the cornea. It is well 
by reintroducmg the hook to make sure that no 
small strands of the tendon have escaped, for the 
operation does not succeed unless the division be 
complete. 

The effect may, if necessary, be increased by tying 
the eye out ; a stout suture being passed uirough 
the conjunctiya, close to the outer border of the 
cornea and the eye drawn outwards, the ends of the 
thread are attached by strapping to the temple, and 
left for two days. 

No after treatment is needed, but the patient is 
more comfortable if the eye be tied up for a few 
hours. If there be much conjunctiYal bleeding (as 
is common when no ansesthetic is used) a second 
small hole may be cut in the conjunctiya oyer 
the upper boraer of the tendon, to let the blood 
escape. 

The difficulties for beginners are — (1) to be sure 
of opening the fascia; (2) to ayoid pushing the 
tendon in front of the scissors, especially when only 
the upper part remains undivided. 

Division of one internal rectus by this operation 
diminishes the squint by about two lines (4 mm.). 

After the operation just described the tendon, in 
retracting, draws with it, to a varying extent, the 
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neigliboiiriiig parts of Tenon's capsule and the con- 
junctiva, and these indirect but wide attachments, on 
their part, prevent the tendon from retracting fully, 
and hence the maximum effect of its division is not 
obtained ; moreover, the caruncle is drawn back by 
the retreating tendon, and a hoUowness at the inner 
canthus results ; this is, however, very slight if the 
operation wound be made small, and as near as pos- 
sible to the cornea. To avoid this deformity, and at 
the same time increase the effect, the following modi- 
fication was introduced by Mr. Liebreich. 

IMbreicTCs operation. — ^After making the conjunc- 
tival wound as above, the scissors are passed between 
the conjunctiva and fascia, and by repeated hori- 
zontal snips are made to separate these membranes 
freely from one another over the tendon, as far as 
the caruncle. The fascia is then opened, and the 
tendon divided as ia the former operation. The 
conjunctival wound is closed by a suture. This 
operation has considerably more effect than Crit- 
chett's, but in my hands the sinking of the caruncle 
has been about the same after both operations. 

The immediate effect of the tenotomy of a rectus 
muscle is lessened after a few days by the reunion 
of the tendon with the sclerotic, but after a few 
weeks or months it is sometimes again increased by 
the stretching of this new tissue. 

Beadjustnieni or Advancement consists in briDging- 
forwards to a new attachment the tendon of a rectus 
(generally the internal, occasionally the external) » 
which has become attached too far back after a pre- 
vious tenotomy,or ha8becomeweakened,e.gr. in myopia. 
There are several different operations, but in nearly 
all of them the tendon is held in its new position by 
sutures. The operation is tedious and painful, and 
the patient must always be under an ansesthetic. The 
instruments are the same as for tenotomy. 

I generally perform the operation as follows (es- 
sentially by Critchett's method) : — ^A vertical incision 
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is made about 4 mm. from tlie cornea, exposing tbe 
whole width of the tendon, but the conjunctiva is 
not extensively dissected up from it. The tendon is 
then divided on a hook in the usual way. Two or 
three double-needled sutures are then passed from 
within outwards, through the flap formed by the 
tendon, fascia, and conjunctiva, at a considerable 
distance from its free edge, and the flap then 
shortened by cutting off its free border. The deep 
ends of the sutures are next passed, by means of 
their remaining needles, from within outwards, 
through fascia and conjunctiva, close to the border 
of the cornea, taking as broad a hold as possible. 
At this stage the external rectus is to be divided, 
and a stout traction suture introduced at the outer 
«ide of the eye (see p. 334), by which it can be 
drawn in. The tendon sutures are now tied, and 
the eye kept as far inwards as possible by fastening 
the traction suture to the bridge of the nose with 
strapping. The traction suture cuts out in a day or 
two; the tendon sutures should be left in a week. 
The pain and swelling, which for a few days are 
sometimes considerable, are best relieved by ice, or 
a spirit lotion, to the lids. The final result is not 
reached for several weeks (p. 311, 4). 



D. BXGISION OF THE BYE. 

Instruments as for squint, but the scissors curved 
on the flat. The operator may stand either behind 
or in front. (1) Divide the ocular conjunctiva all 
round, close to the cornea. (2) Open Tenon's cap- 
sule, and divide each rectus tendon and the neigh- 
bouring fascia on the hook ; the two obliques are 
seldom divided on the hook. (3) Make the eye 
start forwards by pressing the speculum back behind 
the equator of the globe. (4) Pass the scissors 
backwards along the sclerotic till their open blades 
can be felt to embrace the optic nerve (recognised 
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bj its toughness and thickness), and divide it by a 
single cut, while steadying the globe with a finger of 
the other hand. Finish by dividing the oblique 
muscles and remaining soft parts, close to the globe. 
Apply pressure for a minute or two, and then tie up 
tightly for six or eight hours with an elastic pad of 
small sponges overlaid by cotton wool. There is 
scarcely ever serious bleeding. The artificial eye 
may be fitted in from two to three weeks.* 

After some weeks or months a button of granula- 
tion tissue occasionally grows from the scar at the 
bottom of the conjunctival sac, and should be 
snipped off. 

The operation is more difficult when the eye is 
ruptured or shrunken, or the surrounding parts 
much inflamed and adherent. The order of division 
of the muscles is immaterial. The important points 
are to leave as much conjunctiva as possible, so as 
to form a deep bed for the glass eye, and by keeping 
the scissors close to the globe during the whole ope- 
ration, to avoid unnecessary laceration of the tissues. 

When, as in some cases of intraocular tumour, it is 
desired to remove another piece of the optic nerve, 
the nerve should be felt for with the finger, seized 
and drawn forward with the forceps, and cut off 
further back with the scissors. 

Ahedssion is the removal of a staphylomatous 
cornea with the front part of the sclerotic, leaving 
the hinder part of the globe, with the muscles 
attached, to serve as a movable stump for carrying 
the artificial eye. Pour or five semicircular needles 
carrying sutures are made to puncture and counter- 
puncture the sclerotic, just in front of the attachments 
of the recti ; the part of the globe in front of the 
needles is cut off, the needles drawn through, and 

* The glass eye mnst be renewed as often as it gets rough, 
generally at least once a year. Some persons have much diffi- 
culty in tolerating it, and they mnst be content to wear it for 
only a part of the day. It is always to be removed at bedtime. 

22 
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the saiares tied« The operation is admissible only 
when the ciliary region is free from disease, and 
has therefore a very limited application ; even in 
the most faTOurable cases the stump is not entirely 
free from the risk of setting up sympathetic inflam- 
mation, and I therefore never perform it. It is said 
that if the sntores are passed only through the con- 
junctiTa or the muscles, the risk is less than when 
they are passed through the sclerotic. 

The recently reviYed operation of optico-ciliary 
mmuaUnnyt in which the optic nerve and all the ciliary 
nerves are divided without removal of the globe, with 
the view of preventing sympathetic disease, appears 
to me to be bad surgery. The sensibility of the 
cornea, abolished by the operation, often returns, 
proving that the ciliary nerves have reunited. The 
cut ends of the optic nerve have also been found re- 
united. The operation therefore cannot be relied 
upon to destroy these, nor, it may be added, any of 
the other possible paths (p. 132) along which sym- 
pathetic irritation and inflammation may travel; 
indeed, sympathetic inflammation has been observed 
to follow the operation in at least one case. 

E. OPSBATIOKB ON THE COBNEA. 

Bemoval of foreign bodies. — Position as for 1. 
Instruments : a steel spud (Fig. 131), or a broad 





3B 



Pie. 181.— Corneal spud. Fia. 132.— Broad needle. 



needle with double cutting edge (Pig. 132). The 
eyelids are held open by the index and ring fingers, 
and the eyeball steadied by the middle finger placed 
against the temporal side of the globe. The daip is 
gently picked or tilted off by placing the edge of the 
spud beneath it, or, if firmly embedded, a certain 
amount of scraping may be necessary. The first few 
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touches, by which the epithelium is remoyed, cause 
the most pain. If the foreign body be barely em- 
bedded in the epithelium, a touch with a little roll 
of blotting paper will often detach it. When a frag- 
ment of iron has been present for more than a couple 
of days, its corneal bed is usually stained by rust, 
and a little plate or ring of brown corneal slough can 
often be picked off after the removal of the chip ; 
but, as a rule, this minute slough may be left to 
8ex>arate spontaneously. After4reatment. — Tie the 
eye up so as to protect the corneal surface from 
friction and irritation ; a drop or two of castor oil 
placed in the conjunctival sac lubricates the cornea 
and lessens the irritation. Atropine is to be used if 
there be marked coi^stion and photophobia. 

When a splinter is deeply and firmly embedded, 
especially if it has penetrated the cornea and is pro- 
jecting into the anterior chamber, its removal is often 
very difficult. Unless great care be taken the 
splinter in such a case may be pushed on into the 
chamber, and the iris or lens be wounded. This 
may sometimes be prevented by passing a broad 
needle through the cornea at another part and lay- 
ing it against the inner surface of the wound, so as 
to form a guard or foil to the foreign body, the 
latter being removed by spud or forceps from the 
front. 

A foreign body in the anterior chamber should, in 
recent cases, always be removed, and the piece of iris 
on which it lies must generally be excised. In cases 
of old standing we may judge by the symptoms 
whether to operate or not. 

Paraceniesie of the anterior chamber. — Position as 
for ] , or recumbent ; anesthesia seldom necessaiy. 
Instruments : a paracentesis needle (Fig. 133) with a 
very small, short, triangular blade bent at an obtuse 
angle (like a minute bent keratome); or a broad 
needle (Fig. 132). The former is more safe, as the 
blade is too short to reach the iris or lens, «ven 
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if the patient should jerk his head. If the contents 
of the chamher do not follow the needle on its 
withdiawalf a small probe (Fig. 138) is passed 




Fio. 133. — PftTftcentesis needle and probe mounted on same 

handle. 

into the wound. In cases where the operation 
needs repetition every day or two the original wound 
can generally be re-opened with the probe. Speculum 
and fixation forceps should be used unless the patient 
has good self-control. 

Corneal ieetion for Hypopyon ulcer. — ^Position re- 
cumbent. Ansdsthesia not usually needed. Instru- 
ments: a Graefe's or Beer's cataract knife (Figs. 141 
and 147), speculum and fixation forceps. The incision 
is carried through the whole thickness of the cornea 
from one side of the ulcer to the other, being both 
begim and finished in sound tissue. Or it may be 
placed entirely in sound cornea, or at the sdero- 
comeal junction (p. 101), leaving the ulcer un- 
touched; the last position avoids all risk of wound- 
ing the lens. 

The knife is entered at an angle with the plane of 
the iris, its edge straight forwards ; when its point 
is seen, or judged, to have perforated the cornea, the 
handle is depressed until the back of the knife lies 
parallel with the iris, and the blade then pushed 
straight across the^ ulcer to the point chosen for 
counter-puncture; often in practice it is simply pushed 
on tiU it cuts out. The aqueous ought not to escape 
until the point of the knife is engaged in its counter- 
puncture, but an earlier escape cannot always be 
avoided. If it is desired to keep the wound open, 
its edges are to be separated by a probe every second 
or third day. The wound closes quickly at first. 
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unless kept open, but after baying been opened a 
few times, it sometimes remains patent for longer. 

OperaMona for coniccd cornea. — The object is to 
produce a scar at the apex of the cone, which by con- 
tracting shall reduce the curvature, and so diminish 
the high degree of irregular myopic astigmatism to 
which the condition gives rise. 

There are three methods. (1.) Graefe's operation 
<X)nsists in first carefully shaving off the apex of the 
cone without entering the anterior chamber, and 
then producing an ulcer by touching the raw surface 
with solid mitigated nitrate of silver (F. 1) and 
so obtaining a scar. The application needs great 
oare, and the after-treatment is troublesome, as 
there is the risk that more inflammation than is 
wished for may set in. (2.) In another operation 
the apex of the cone is cut off with a cataract knife, 
the anterior chamber being entered, and the wound 
either left to close or united by sutures; there 
are several different modes of removing the little 
piece. (3.) Mr. Bowman removes the outer layers 
of the cone by means of a very delicate cutting 
trephine, and leaves the surface to heal and con- 
tract. I believe that No. 2 gives on the whole the 
best results. 

After-treatment — Atropine and compressive ban- 
da^ until the wound hdJS closed; antiphlogistic 
treatment, and heat locally, if inflammatory sym- 
ptoms arise. 

All operations for conical cornea are difficult to 
perform and somewhat Uncertain in result, but in 
many cases vision improves from barely seeing very 
large letters before operation, to reading small print 
afterwards. The final result is never gained for 
several months. An artificial pupil may be neces- 
sary if a large corneal opacity finally remains* 
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F. OPEBATIONS ON THB IBIS. 

A portion of the iris is very often removed by 
operation (iridectomy), and with various objects. 
The prindpEil of these are — (1) the direct improve- 
ment of sight by altering the position and size of the 
pupil (arti^cial pupil) ; (2) to influence the course of 
an active diseaise — glaucoma, iritis, idcer of cornea 
with hypopyon; (3) to remove the risks attending 
•* exclusion " and " occlusion " of the pupil, by re- 
storing communication between the an- 
terior aud posterior chambers; (4) as 
a stage in the extraction of catajract. 

Artificial pupil. — ^The object is to re- 
move the portion of iris in the position 
Fie. 134. — best adapted to sight ; thus, in cases of 
J"^®*^*®™y leucoma the iridectomy is made opposite 
touii^al *^® clearest part of the cornea. When 
popiL (The ^® state of the cornea allows it, the 
Une of inci- new pupil should be made down-inwards 
sion is in- or straight downwards; the next best 
*®^^®J. ^^ place is outward or out-upward; and 
^^^^** straight upwards is, of course, least 
(Wecker.) iiBcful, because the new pupil will be 
covered by the lid. The coloboma 
should generally be small, and often only the inner 
(pupillajry) part of the chosen portion is to be re- 
moved, the outer (ciliary) part being left (Fig. 134), 
so as to prevent the light from passing through the 
mai^in of the lens (p. 14). After such an opera- 
tion the pupil will be oval or pear-shaped, and 
widest towards the centre. The incision should lie 
in the corneal tissue, if only the pupillary part of the 
iris is to be removed ; but if only a narrow zone of 
cornea remain clear the incision must lie a little out- 
side the sclero-comeal junction lest its scar should 
interfere with the transparency of the remaining 
clear cornea. The loop of iris should be cut off 
with a single snip. 
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In iridectomy for glaucoma the coloboma is to be 

large, the iris to be removed quite up to its ciliary 

attachment, and the incision to lie as far back in the 

sclerotic as possible (1 to 2 mm. from the border of 

the cornea is not too far). The coloboma should be 

wider towards the incision than towards the pupil 

(" key-hole pupil ") (Fig. 135). The 

loop of iris, when drawn out, is usually 

cut first in one angle of the wound, 

then torn from its ciliary attachment 

by carefully drawing it over to the 

other angle of the wound, and its 

other end cut, the points of the scis- ^ ?i' ^? *«- 
T. • T_ J '^ X 'J.!-- XT- T Iridectomy for 

sors bemg pushed just within the hps glaucoma 

of the wound to ensure removal of the (Wecker). 
lai^est possible portion. 

The ^fficulty of making an artificial pupil (for opti- 
cal purposes) of the best shape, Le, broad towards the 
natural pupil and narrow towards the circumference, 
is, ovnng to the small size of the parts, much greater 
than would be at first supposed, and several methods 
are in use. In Mr Critchett's iridodesis the loop of 
iris is drawn out through a small opening, and stran- 
gulated by a fine ligature tied round it just over the 
incision ; the little loop soon drops off, and the result 
is a pear-shaped pupU, with its broad end towards the 
centre. The inclusion of iris in the track of the wound 
has sometimes set up severe irritation, and even de- 
structive irido-cyclitis, and on this account the opera- 
tion is now but seldom performed. Another plan is 
to draw out a small loop of iris with a blunt hook 
(Tyrrell's hook), and to cut off only the pupillary 
portion ; this method is uncertain, but, on the whole, 
it gives good results. Mr Carter cuts out a V-shaped 
bit of iris by introducing a pair of blunt-ended irido- 
tomy scissors through the corneal incision, opening 
the blades, and cutting out just as much iris as is 
intruded between them by the gush of the escaping 
aqueous. This operation requires much nicety, and 
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entails some risk of wounding the lens, but when 
well performed it gives an exoSlent artificial pupil. 

Indotomy (iritomy), — ^In this operation an artifi- 
cial pupil is formed by the natural gaping of a 
simple incision in the iris. It is only applicable 
when the lens is absent. Through a small incision 
in the cornea, between the centre and margin, the 
scissors (shears) shown at Fig. 136 are passed; 
the more pointed blade is passed behind the iris as 
far as is deemed necessary, and the iris and false 
membrane divided by a single closure of the blades. 
It is sometimes necessary to make a second cut at an 
angle with the first, so as to include a V-shaped 
tongue of iris which will shrink and allow a lai^er 
pupil. 

Lidotomy is most useful when the iris has become 
tightly drawn towards the operation scar by iritis 
occurring after cataract extraction (Fig. 148). Th^ 
line of the cut in the iris should lie, as nearly as may 
Ibe, across the direction of its fibres, and should 
always be as long as possible. In cases of this sort, 
or when, without much dragging of the iris towards 
the scar, the pupil is filled by iritic or cyditic 
membrane after cataract extraction, iridotomy yields 
a better pupil than iridectomy, and with less dis- 
turbance of, and no dragging upon, the ciliary 
body. 

The operation of iridectomy, — Position recumbent ; 
the operator usually standi behind. Aneesthesia is 
always advisable, though in urgent cases iridectomy 
can be successfully performed by an adept without it. 
Instruments : stop speculum (Fig. 127), fixation 
forceps, bent keratome (Fig. 137), iris forceps, bent 
at various angles according to the position of the 
iridectomy (Fig. 139), iris scissors with elbow bend 
(Fig. 138), of which some patterns have one or both 
blades probe pointed, a curette (Fig. 143) for re- 
placing the cut ends of the iris, and preventing their 
.incarceration in the angles of the wound. Mie in- 
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dotomj ficissoiB (Fig. 136) are very oonyenient, espe- 
ciallj for downward and inward operations, and for 
the left hand. Graefe's cataract 
knife (Fig. 141) is preferred to the 
triangular keratome, by someopera- 
tors, in iridectomy for glaucoma. 

The conjunctiva is held by the 
fixation forceps near the cornea, at 
a point opposite to the place selected 
for puncture. (1.) Oftie keratome 
is to be entered slowly, steadily 
pushed on across the anterior 
chamber till the wound is of the 
desired size, then slowly withdrawn, 
and, in withdrawal, its blade care- 
fully turned to one side, so as 
to lengthen the internal wound. 
Two points need attention : — as 
soon as the point of the knife is 
visible in the anterior chamber, it 
must be tilted slightly forwards to 
avoid wounding ti^e iris and lens ; 
and care must be taken not to tilt 
it sideways, for if this be done the 
wound, instead of lying parallel 
with the border of the cornea, will 
lie more or less across that line. 
The incision is made almost as 
much by lifting the eye against the 
knife with the fixation forceps, as 
by pushing the knife against the 
eye. The forceps are now laid 
down, or if fixation be still neces- 
sary, they are given to an assistant, 
who is to gently draw the eye into 
the position required for the next 
step ; in so doing, he is to draw away from the eye, 
not to push the ends of the forceps against the scle- 
rotic. (2.) The iris forceps are introduced, closed. 
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into the wound, and passed yeiy nearly to the pupil- 
laiy border of the iiis, before bmng opened and made 
to ^rasp it Bj sizing the pupilla^ part of the iris, 
its inner drde is certain to be brought outside the 



I 
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wound, when the foroeps are now withdrawn ; if the 
iris be seiaed in the middle of its breadth, a button, 
hole may be cut out» and the pupillary part left 
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standing. Often the iris is carried into the wound 
by the gush of aqueous as the keratome is with- 
drawn, and it is then seized without passing the 
forceps so far into the chamber. (3.) The loop of 
iris having been cut off, either at a single snip, or 
by cutting first one end and then the other, as in 
glaucoma (p. 343), the tip of the curette is gently 
introduced into each angle of the wound to firee the 
iris, should it be entangled ; this little precaution is 
of importance in order to prevent inclusion of the 
iris in the track of the wound. The speculum is now 
removed, and the eye, or both eyes, l^daged over a 
pad of cotton wool, either with a four-tailed bandage 
of knitted cotton, or two or three turns of a soft 
cotton or flannel roller. 

The anterior chamber is refilled in twenty-four 
hours, except in cases of glaucoma, when the wound 
frequently leaks more or less for several days. It is 
as well in all cases to keep the eye bandaged for a 
week, the wound being but feebly united, and likely 
to give way from any slight blow or other accident. 
When the incision lies in, or partly in, the sclerotic, 
some bleeding generally occurs ; when the eye is 
much congested, this hsemorrhage is considerable, 
and the blood may run into the anterior chamber 
either during or after the excision of the iris ; it can 
be drawn out by depressing the lip of the wound 
with the curette, but if the chamber again fills, no 
prolonged efforts need be made, since the blood is 
usually absorbed without trouble in a few days. In 
diseased, especially glaucomatous, eyes however, its 
absorption is often slow. Secondary hsemorrhage 
sometimes occurs from a diseased iris several days 
after the operation. 

Sclerotomy is an operation for dividing the sclerotic 
near to the margin of the cornea. It is employed in 
glaucoma, instead of iridectomy, or after iridectomy 
has failed. The pupil is to be contracted as much 
as possible by eserme before the operation. It ia 
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performed BnbconjtmctiTallj, a Graefe's cataract 
knife (Fig. 141) being entered through the scleroUc 
near tJie margin of the cornea*, passed in front of 
the iris, and brought out at a. cor- 
reepondiDg point on the other 
side, so as to include nearly 
one-third of the circumf erenoe ; 
the puncture and counter-punc- 
ture are then enlarged by slow 
sawing moTements ; the centra] 
quarter of the sclerotiG flap, and 
Ute whole of the conjunctiva (ex- 
cept at the punctures) are left 
undivided. The knife is then 
slowly withdrawn. The whole 
operation is to be done very 
slowly, that the aqueous humoar 
may escape gradually ; any raah 
of fluid is likely to carry the 
iris into the wound and cause a 
permanent prolapse, and this is 
considered by nearly all operators 
as very undesirable, if not a source of danger. If de- 
cided prolapse occur the iris should be excised, and the 
operation tlLen becomes a very peripheral iridectomy. 
A moderate degree of bulging and separation of the 
lips of the two scleral wounds takes place for a 
week or two, when the acar flattous down, and 
finally a mere bluish line is left. Sclerotomy ia 
difficult to perform well ; if the incision be too long 
and too far back there is danger of beemorrhage 
into the Titreous and even of puckering and inflam- 
mation of the scar and sympathetic ophthalmitis 
of the other eye ; in other cases it may be too short 
or too far forward, and then it is no better than an 
incision for iridectomy. In Fig. 140 I shows the 
line of incision in iridectomy for glaucoma, and 8 
* Wecter make* it 1 mni. from the clear coraea. In my 
own openlioiu the dUtance is generally tboat 2 mm. 



mrj n^^on, (hawing 
path of wonnd in 
Iridectomy for gl«u- 
ooma ( / ) and i 
ielenitomy (S). 
{Contort Fig, 94, 
1 And 2.) 
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the line in sclerotomy. Comparison with Fig. 94^ 
however, will show that the incisions for iridectomy 
in glaucoma vary in position a good deal in different 
cases. 

0. OPEBATIONS FOB CATABACT. 

1. Sostraetion of cataract has been systematically 
practised for nearly a century and a half. The 
operation has passed through many important 
changes, and many different procedures are still in 
use. There is also much diversity of practice in 
regard to anaesthesia, but a large number of the 
most experienced operators frequently dispense with 
it. All the operations are difficult to perform well, 
and much practice is needed to ensure the best- 
prospect of success. The sources of possible failure 
are many, and, as in avoiding one we are very apt to 
fall into another, it cannot be expected that any one 
operation will, in all its details, ever be universally 
adopted. At present the majority of surgeons adhere 
more or less closely to the operation known as the 
" modified linear '' method of von Graefe. 

All operations for extraction of hard cataract agree 
in the following points : — (1) An incision is made 
in the cornea, at the junction of cornea and sclerotic,, 
or even slightly in the sclerotic, large enough to 
give exit to me crystalline lens unbroken, and 
not altered in shape. The knife now almost 




Fig. 141. — Graefe'B cataract knife. 

xmiversally employed is the narrow, thin, straight 
knife of von Graefe (Fig. 141). (2) The capsule is 
freely opened with a small, sharp-pointed instrument 
(cystotome or pricker, Fig. 143). (3) The lens is 
removed through the rent in the capsule (the latter 
structure remaining behind), either by pressure 
and manipulation outside ike eye, or by means 
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of a traction matmineiit (scoop or spoon. 
Fig. 142) passed into the eye jnst beliind 
the lens. Most openitoni ha.Ye abandoned 
the habitual use of the scoop, reserving it 



Fio. 143. — Cutnr.ict ipoon. 

for certain emergencies and special cases. 
— (4) Iridectomy is very often performed as 
tbe second st^e, not with the primary ob- 
ject of facilitating the exit of the lens, bat to 
lessen the after risks of iritis; siuGe it has 
been found that, if no iridectomy be done, 
the portion of iris traversed by the lens is 
often so braised or stretched, as to become 
the startdng-poiot of severe traomatic 
iritis. The following are the chief varietiea 
of operation at present practised. 

(a.) Linear extraction (best described 
here, though not applicable to hard ca- 
taract). — A small incision (4 to 6 mm.) 
is made by a keratome (Fig. 137) well 
within the mar^n of the cornea. It is 
often better, though not essential, to 
make a small iridectomy. After opening 
the capsnle the lens is squeezed oat piece- 
meal, or coaxed out by depressing the 
outer lip of the wound with the curette 
(Fig. 143). Onlv quite soft cataracts, or 
uiose in which the nucleus, though firm, 
is very small, can be so dealt with. 

The wish to extend the principle of 
a straight wound to 'full-sized hard ca- 
taracts led von Oraefe, in 1865, to intro- 
duce (6) the " modified linear " or "peri- 
pheral lintar " extraction, in which the 
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indsion lies slightly beyond the sdero-oomeal junction 
(Pig. 145, 2), and consequently involves the conjunc- 
tiva, o£ which a flap is made. The incision is intended 
to form an arc of the largest possible circle, i. e, of 
the scleral, not of the corneal, curve ; its plane, there- 
fore, must lie as nearly as may be in a radius of 
the scleral curve, and at a considerable angle with 
that of the iris (Fig. 146, 2). A large iridectomy 
is performed as the second stage. The incision 
is made with the Graefe knife (f%. 141), which is 
at first directed towards the centre of the pupil and 
then brought up to the seat of counter-puncture. 
The edge is turned somewhat forward during 
the greater part of the proceeding, and the cut 
completed by sawing movements. The iridectomy 
is occasionally made several weeks before the extrac- 
tion ("preliminary iridectomy"), the parts being 
allowed to become perfectly quiet in the interval. 
The disadvantages of the peripheral linear extrac- 
tion are ; — the frequency of bleeding from the con- 
junctiva into the anterior chamber, the parts being 
thus obscured; a considerable risk of loss of 
vitreous, owing to the peripheral position of the 
wound, and sometimes a difficulty in making the 
lens present well ; a small but appreciable risk that 
the operated eye will set up sympathetic inflamma- 
tion, the wound lying in the ** dangerous region " 
(p. 132) ; lastly, there is a tendency to make the 
wound rather too short in order to avoid some of 
these risks, and thus difficulties are introduced in 
the clean removal of the lens. Its great advantage 
lies in the very small attendant risk of suppurative 
inflammation. 

A variety of this operation consists in placing the 
incision rather further down, and at the same time 
giving it a somewhat sharper curve, so that it forms 
an arc of a smaller circle than before, but is still not 
concentric with the cornea (Fig. 145, 3, upper sec- 
tion). The puncture is directed somewhat down- 
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wards (as at the right-hand end of the Figure), and 
its plane, which at the puncture and counter-punc- 
ture is almost parallel with the iris, alters to nearly 
a right angle at the summit of the flap. The track 
of the wound, if shaded, would appear as in the figure, 
(c) 8ho7i flap (de Wecker). — The incision, made 
with the same knife, lies exactly at the sclero-comeal 
junction, and is of such an extent that 

Oit has a height of about 3 mm. (i of 
the diameter of the cornea) (Fig. 144). 
A narrow rim of conjunctiva remains 
attached to the Aap. The iridectomy is 
small (as in Fig. 134). For very bulky 

Fig. 144. cataracts this incision is not quite large 

Short flap, enough. 

(d.) The incision has nearly the same 
curve and planeasin&,but the greater part of it lies con- 
siderably within the margin of the cornea (corneal 






Fig. 145. — Paths of incision for extraction of cataract. 1, old 
flap ; 2, peripheral linear ; 8 (upper fig.), a yariety of the 
peripheral linear ; (lower fig.) corneal section. The wound 
appears as a narrow slit (2) or a hroad tract (1), when seen 
from the front, according to the inclination of its plane. 
The dotted circle shows the average outline of the lens. 
Compare Fig. 146. 

eeetion), and iridectomy is usually dispensed with. 
Liebreich and Bader make the section downwards, its 
plane forming an angle of about 45° with that of 
the iris (Fig. 146, 3, lower section). In Lebrun's 
corneal operation an almost identical section is made 
upwards ; the upper section of 3, Fig. 145, if placed 
further in the cornea, would nearly represent it. 
The corneal operations, without iridectomy, are com- 
paratively easy to perform, even without ansosthesia. 
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but their results are often marred by extensive adhe- 
sion of the iris to the scar. It is unlikely that they 
will ^ain general adoption. 

It IS an advantage to use eserine for a 
day or two after the operations c and d, 
so as to lessen the risk of the iris be- 
coming permanently engaged in the 
wound. 

(e) Flap extraction (Daviel, Beer). — 
The incision is slightly within the vi- 
sible margin of the cornea, concentric 
with it, and equal to at least half its cir- 
cumference (1, Fig. 145), thus forming a 
large arc of a small circle. The plaiie 
of the incision is parallel with that of 
the iris (1 Fig. 146). No iridectomy is 
made. The incision is made with the 
triangular knife of Beer (Fig. 147), in 
which the blade near its heel is somewhat 
wider than the height of the flap, the sec- 
tion being completed by simply pushing 
the knife across the anterior chamber flat 
with the iris, its back corresponding to 
the base of the intended flap. The inner length of 
the wound is less than the outer by the thickness 
of the obliquely cut cornea at each end (1, Fig. 145). 

The flap operation is usually done without anses- 
thesia, and neither speculum nor fixation forceps are 



Fig. 146.— 
The same 
sections 
seen in 
profile, 
showing 
fche plane 
of the in- 
cision in 1, 
2, and the 
lower sec- 
tion of 8. 




Fig. 147* — ^Beer's cataract knife. 

needed. The after treatment is troublesome, but 
when everything does well the result is almost 
perfect, the pupil retaining its natural size, shape, 
and mobility. But the great height of the flap, in 
proportion to its width, renders it very liable to gape 

23 
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or even to £itll farwaids, and this, with the fact that 
ihe whxAe wound lies in oomeal tissue, considerably 
jnciraiifii ilie risk of rapid suppnratiYe inflanunatioiL 
of tiie oomea; the iris often prolapses and becomes 
adherent to tiie wound, and even apart from this, 
aew&K iritis is a common occurrence. For these 
reasons the old flap extraction has been almost 
ahandcNted in farour of the peripheral linear, oomeal 
section, and short flat operations, which, though 
giring perhaps a smaller percentage of results that 
can be called ** perfect," yield a much larger average 
of uaefoleyes. 

Historically, the fli^ operation was the earliest; 
then came the linear operation; thirdly, the modified 
or peripheral linear operation, with iridectomy ; and 
laray, the modem corneal operations and short flap, 
the aim of which is to gain the substantial advan- 
tages both of the old flap and the modified linear 
methods, without the great risks of the former or the 
imperfectionB of the latter. 

Of other operations the most important is Fagen- 
steciher^s, in which the lens is removed by a scoop in 
its unbroken capsule. It is most applicable to 
oataraets which are over-ripe or are complicated with 
dd iritis, and to Morgagnian cataract (p. 158). 

The chief eompUeaUoms which may arise during 
eairaeiiom of eaiaraei are : — (1) too short an incision; 
this is best remedied by enlai^^ing with iris scissors. 
(2) Escape of vitreous before expulsion of the lens ; 
this is a signal for the prompt removal of the lens 
wiUi a scoop (Fig. 142), the vitreous being then 
cut off level with the wound by scissors. (3) 
Portions of the lens remaining behind after ^e 
chief bulk has been expelled ; they should be coaxed 
out by gentle manipulation after removal of the 
speculum. 

Jfter irmimketU of egiraetion by the modified lineisr, 
Mhofifiap^ amd eommloperationa, — The patient is best 
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in bed for from four to seven days. The dressing 
consists of a piece of soft linen overlaid by a pad of 
cotton wool, and kept in place by a four-tailed ban- 
dage of knitted cotton, or a narrow flannel roller. 
Both eyes are to be bajidaged. The room should be 
kept nearly dark for at least a week, all dressings and 
examinations being made by the light of a candle. 
The dressings are removed and the lids gently 
cleansed with warm water twice a day, their edges 
being separated by gently drawing down the lower 
lid, so as to allow any retained tears to escape ; this 
cleansing is very grateful to the patient. Some 
surgeons open the lids and look at the eye the day 
after the operation ; but many prefer to leave them 
closed for several days unless there are signs that 
the case is doing badly (p. 162).* It is a good 
practice to use one drop of atropine daily after the 
third day, to prevent adhesions should iritis set in. 
During the first few hours there will be some sore- 
ness and smarting, and at the first dressing a little 
blood-stained fluid, but after this there should be no 
material discomfort, and nothing more than a little 
mucous discharge, such as old people often have. 
When first examined (from two to seven days after 
operation) the eye is always rather congested from 
having been tied up ; but there should be no che- 
mosis, the wound should be united so as to retain 
the aqueous, and its edges clear. The pupil is ex- 
pected to be black unless it is known that portions 
of lens matter have been left behind. If all be well, 
the bandage may be left off during the daytime at 
the end of a week or ten days, a shade being worn ; 
but it should be re-applied at night for the first two 

* Old people occasionally get delirioas daring the confine- 
ment in bed after iridectomy or extraction of cataract, and for 
such patients the rules as to bandaging and darkness should be 
relaxed. Some operators of large experience have abandoned 
dark rooms for all cataract cases ; and a few bandage only the 
operated eye, leaving the other open. 
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or three ireeka to prevent accidents from movementa 
daring ak^. At the end of a fortnight, if the 
weather be fine, the patient may begin to go out, the 
eyes beii^ carefully protected from light and ^rind 
hy dark goggles, and he may be out of the surgeon's 
hands in from three to four weeks. 

After-oparaUont. — When iritis occurs (p. 162) the 
pupil becomes more or less occluded by false mem- 
brane, and the subsequent 
contraction of this mem- 
brane, may draw the ins 
towards the scar, so that 
, . ^ ^^^^ ^_ the pupil is at once blocked 
'^•^^S^l^f^ *°^ displaced (Fig. 148). 
'''' In slight cases sight ia 

Fig. 148.— DUmm of oc- greatly improTed by sim- 

li"*"-.'^^^**"'^ plyt«aring across the mem- 

of unpil from vnat, »Ber f .* P i -,l 

npi^ ertnwtion of c»- brane and capsule with a 

UjBct. fine needle, and treating the 

case as after discission of 

soft cataract. But in severer cases an artificial pupil 

must be made, either by iridectomy or iridotomy 

(p. 342). 

2. Solution (DuinMum) operafion*. — In these toe 
lens is gradually absorbed by the action of the aqueous 
humour admitted through a wound in the capsule 
(pp. 157 and 159).— (1) The pupil is fully dilated by 
atropine; (2)BJianEBsthethicisgiTenunlessthepatient 
is old enough to control biraself well, for the sUghtest 
movement la attended by risk ; (3) the lids are held 
open by the fingers, or a stop speculum aad fixation 
forceps used ; (4) a fine cataract needle (Fig. 149) 



is directed to a point a little within the border of the 
cornea (usuallythe outer border), and when close to 
its surface is plunged quickly and rather obliquely 
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into the anterior chamber. Its point is then carried 
to the centre of the pupil (Fig. 150), dipped back 
through the lens-capsule, and a few gentle move- 
ments made so as to break up the centre of the 
anterior layers of the lens ; (6) the needle is then 
steadily withdrawn. Special care is taken not 
to wound, nor eyen touch, the iris, either on enter- 
ing or withdrawing the needle, and not to stir up 
the lens deeply nor too freely. 

AfiefT - treaJbmenU — The 
pupil to be kept widely 
dilated with atropine (F. 
26), a drop being applied 
after the operation, and 

at least six times a day jio. 150.— DiBciasion of 
afterwards, or much of- cataract, 

tener if there be threaten- 
ing of iritis. Ice or iced water is in every case to be 
applied constantly for forty-eight hours after the 
operation,* as for traumatic iritis (p. 124), and the 
patient to remain in bed in a darkened room for a 
few days. A little ciliary congestion for two or three 
days need cause no uneasiness, but the occurrence 
of pain, increase of congestion, and alteration in 
the colour of the iris (commencing iritis), are indi- 
cations for the application of leeches near the eye and 
the more frequent use of atropine. 

If the cataract were complete, no marked change 
will be seen for some weeks ; if partial (0.^. lamel- 
lar), in a day or two the part of the lens near the 
needle wound, and in a few days the whole lens, 
will become opaque. In from six to eight weeks 
the lens will have become notably smaller (flattened 
or hollowed on the front surface). If the eye be 
perfectly quiet, but not imless, the operation may 
now be repeated in exactly the same way, and witn 
the same after-treatment and precautions, but the 

* I have to thank my colleague, Mr. Gann, for this valoable 
suggestion. 
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needle may be used more freely. The bulk of the 
lena will generaUj disappear after the second opera- 
tion, but the needle has often to be used a third 
or a fourth time for the disintegration of small 
residual pieces, or in order to tear the capsule if it 
has not retracted enough to leave a clear central 
pupiL A small whitish dot remains in the cornea 
at the seat of each needle puncture. 

8. Extraction hy suction, — ^This operation is appli- 
cable to completely soft cataracts* The pupil is to 
be dilated b^ atropine. The lens-capsule is opened 
as in Discission (p. 856), but more freely. Then an 
incision is made obliquely through the cornea 
between its centre and margin, with a keratome 
(Fig. 187) or broad needle (Fig. 182), and the nose 
of the syringe passed through the wound and gently 
dipped into the lacerated lens-substance. By very 
gentle suction the semifluid lens-matter is then drawn 
gradually into the syringe. The instrument is not 
to be passed behind the iris in search of fragments. 
Nearly the whole of the lens is removed. The after- 
treatment is the same as for needle operations. Two 
forms of syringe are in use : Teale's, in which the suc- 
tion is made by the mouth applied to a piece of flexible 
india-rubber tubing ; Bowman's, in which the suc- 
tion is obtained by a sliding piston worked by the 
thumb moving along the syringe. It is often l)etter, 
and in lamellar cataract necessary, to break up the 
lens freely with a fine needle a few days before using 
the syringe, and thus allow it to be thoroughly 
macerated and softened in the aqueous humour; 
atropine and ice must be used freely in the interval 
between this needle operation and the suction ; and 
the surgeon must be prepared to interfere before the 
day appointed for the suction should inflammatory 
symptoms be set up by the rapid swelling of the 
lens (p. \b7). Suction is a very delicate operation, 
but in my experience highly satisfactozy. 
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DISBA8ES OF THB EYB IN BELATION TO GENERAL 

DISEASES. 



CHAPTER XXni 

In stating very shortly the most important facts 
bearing on the connection between diseases of the 
eye and of other parts of the body, it is convenient 
to make the following subdivisions: — (A) the eye 
changes occur as part of a general disease ; (B) the 
ocular disease is symptomatic of some local malady 
at a distance ; (C) the eye shares in a local process, 
ofifecting the neighbouring parts. 

(For the clinical details of the various eye diseases 
referred to in this chapter, see Fart 11.) 

A. General diseases, in which the eye is liable to 
Buffer. 

SyphiUs is, directly or indirectly, the cause of a 
large proportion of the more serious diseases of the 
eye. 

1. Acquired 8yph4U8. — ^Primary stage. Hardchan* 
ores are occasionally seen on the eyelid» and even far 
back on the conjunctiva (p. 67). 

Secondary stage (sore throat, shedding of hair, 
eruption and condylomata).— Jn^ is common be- 
tween two and eight or nine months, and does not 
occur later than about eighteen months, after the 
•contagion ; in from two-thirds to three-fourths of the 
•cases both eyes suffer; there is a marked tendency 
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to exudation of Ijmpli (plastic iritis), sBown bj 
keratitis punctata, haze of cornea, and less com- 
monly by lymph-nodxdes on the iris. In some cases 
there are symptoms of severe cyclitis, leading to de- 
tachment of retina and secondary cataract, and but 
little iritis ; but the cyclitis of acquired syphilis does 
not give rise to ciliary staphyloma {compare p. 128). 
Syphilitic iritis, though sometimes protracted, rarely 
relapses after complete subsidence. — Choroiditis and 
retinitis generally set in rather later, from six 
months to about two years after the chancre; 
seldom as late as four years.* The two conditions 
are most often seen together, but either may occur 
singly ; and in each the vitreous generally becomes 
inflamed. These conditions are essentially chronic, 
the retinitis being often, and the choroiditis some- 
times, liable to repeated exacerbations or recur- 
rences ; whilst in some cases the secondary atrophic 
changes progress slowly for years almost to blind- 
ness, often with pigmentation of the retina. Syphi- 
litic choroiditis and retinitis usually affect both 
eyes, but often in an unequal degree, and even when 
severe the disease is occasionally limited to one eye. 
— Keratitis^ indistinguishable from that of inherited 
syphilis, is amongst the rarest events in the acquired 
disease; when it occurs it is usually in the secondary 
stage of the disease. 

Later periods. — ^Ulceration of the skin and con- 
junctiva of the lids, gummatous infiltration of the 
Uds and sclerotic, and nodes in the orbit (whether 
cellular or periosteal) occur but rarely. Oeuh-moior 
paralysis is one of the frequent ocular results of 
syphilis. It may depend upon gumma (syphilitic 
neuroma) of the affected nerve or nerves in the orbit 
or in the skull, or upon gummatous inflammation of 
the dura mater at the base of the skull, matting 
the nerves together, or on disease of nerve centres. 

* A few cases are on record in which it appeared not to haT« 
begun tin about ten years after infection. 
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The gummatous nerre lesions seldom occur very late 
in tertiary syphilis. 

The optic ^c is often inflamed or atrophied as an 
indirect result of syphilitic disease of the eye or of 
the nervous system ; but the terms " syphilitic optic 
neuritis " or " syphilitic optic atrophy " are seldom 
applicable in any more direct sense.-^The retinitis 
of the secondary stage affects the disc, and, when 
atrophy of the retina and choroid occur, the disc be- 
comes wasted in proportion ; whilst in rare cases the 
retinitis of secondary syphilis is replaced by well- 
marked papillitis. Such cases must not be confused 
with others, still more rare, in which double papillitis, 
passing into atrophy, occurs with all the symptoms 
of severe meningitis in secondary syphilis. Tertiary 
syphilitic disease, anywhere within the cranium, com- 
monly causes optic neuritis, in the same way as do other 
coarse intra-cranial lesions (p. 203) ; but neuritis may 
also be caused more directly by gummatous inflam- 
mation of the trunk of the optic nerve, or of the- 
chiasma. — ^Primatry progressive atrophy of the discs 
occurs in association with locomotor ataxy and 
ophthalmoplegia externa of syphilitic origin; pro- 
bably in a few instances the optic atrophy occurs- 
alone, or for a time precedes the other changes in 
syphilitic, as it is known to do in non-syphilitic, ataxy. 

2. Inherited syphilU, — ^In the secondary stage. — 
Iritis corresponding to that in the acquired disease- 
is seen in a small number of cases, and occurs be- 
tween the ages of about two and fifteen months. It 
often gives rise to much exudation, leading to occlu- 
sion of the pupU, and is frequently accompanied by 
deeper changes (cyclitis and disease of vitreous). It 
is very often symmetrical, and is much commoner in 
girls than boys. — Choroiditis 2iTid retinitis, of precisely 
iiDie same forms as in acquired syphilis, occur at the 
corresponding period of the disease, i,e. between six 
months and about three years of age ; and they show 
as much (some observers think more) tendency 
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to the degeneratiTe and atrophic lesults alreal^j 
described; in seTere cases there are not nncommonlj 
signs of cerebral degeneration. In the later stages, 
ImtxK^y which is the commonest eye disease caused 
by inherited syphilis, occurs. It is commonest 
between six and fifteen years old, but is some- 
times seen as early as two or three years, and is 
occasionally deferred till after thirty. The disease 
is frequently complicated with iritis and cyclitis, 
and, though tending to recovery, shows a consider- 
able liability to relapse. It almost always attacks 
both eyes, though sometimes at an interval of many 
months. When the patient is unusually young, the 
disease as a rule runs a mild and short course. — The 
ceul(Mnotar ipaltiea occur but rarely in inherited 
sjrphilis but a few well authenticated cases are on 
record. 

SmaUpox causes inflammation and ulceration of 
the cornea, leading, in the worst cases, to its total 
destruction, but in a large number to nothing worse 
than a chronic vascular ulcer. The corneal disease 
comes on some days after the eruption (tenth to 
fourteenth day from its commencement), and after 
the onset of the secondary fever. Iritis, uncompli- 
cated and showing nothing characteristic of its cause, 
sometimes occurs some weeks after an attack of 
smallpox. Onlv in very rare cases do variolous pus- 
tules form on the eye, and even then they are always 
on the conjunctiva, not on the cornea. 

Scarlet /ever, typhvs, and some other exanthemata 
may be followed by rapid and complete loss of sight, 
lasting a day or two, showing no ophthalmoscopic 
changes, and ending in recovery. Such attacks are 
believed to be ursemic, or at any rate dependent on 
some toxic condition of the blood. A peculiarity 
of these cases is the preservatoin of the action of the 
pupils to light. — Very severe purulent or diphtheritic 
ophthalmia sometimes occurs during scarlet fever. 

Dipktheria, — By far the commonest result is para- 
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lysis (often incomplete) of both the ciliary inusdes 
(cydoplegia) ; the pupils are not affected except in 
severe cases, when they may be rather large and 
sluggish.* The symptoms generally come on from 
four to six weeks after the commencement of the ill- 
ness, last about a month, and disappear completely. 
Diphtheritic cycloplegia is usually, but not in- 
variably, accompanied by paralysis of the soft 
palate. In most of the cases seen by ophthalmic 
surgeons the attack of diphtheria has been mild, 
sometimes extremely so, the case often being de- 
scribed as ''ulcerated throat;" but inquiry often 
yields a history of other and severer cases in the 
family, and of general depression and weakness in 
the patient out of proportion to his throat sym- 
ptoms. We find that most of the patients who 
apply with diphtheritic cycloplegia are hyperme- 
tropic, doubtless because those with normal (and d 
forkori, with myopic) refraction are much less trou- 
bled by paresis of accommodation, and often do not 
find it necessary to seek advice. Concomitant con- 
vergent squint is sometimes developed in hyperme- 
tropic children during the diphtheritic paresis, 
owing to the increased efforts at accommodation 
(p. 289). Paralysis of the external muscles is oc* 
casionally seen ; I have never myself seen any 
except the external rectus affected, and recovery has 
been rapid. 

DipMheritic and membranous opJUhaJmia are occa- 
sionally caused by direct inoculation of the conjunc- 
tiva of the attendant by diphtheritic material from 
the patient's throat; or in the patient himseU by 
extension up the nasal duct to the conjunctiva. But 
in many cases of '' diphtheritic " and '' membranous " 
ophthalmia the disease seems to be local, the in- 
flammation taking on this special form without as- 
certainable relation to any infectious disease. No 
doubt there is often somethiug peculiar in the 
• Further obseryatioiui are wanteds 
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patient's health, or in the state of his eye-tissues, 
which giyes a procliyity to this kind of inflamma- 
tion. Thus diphtheritic ophthalmia of all degrees 
is more common in joong children than in adults : 
the worst cases generallj occur after* measles, or 
during or after scarlet f eyer, broncho-pneumonia, 
or serere infantile diarrhoea: old granular disease 
of the conjunctiTa also confers a liability to a diph- 
theritic type of inflammation, and the same tendency 
is sometunes seen in ophthalmia neonatorum and 
in gonorrhoeal ophthalmia. As there seems but 
seldom any reason to look upon diphtheritic oph- 
thalmia as the local manifestation of a specific 
blood disease, the term "diphtheria of the con- 
junctiva " should, I think, seldom be used. 

MeasleB is a prolific source of ophthalmia tarsi in 
all its forms, and of corneal ulcers, particularly of 
the phlyctenular forms. It also gives rise to a 
troublesome muco-purulent ophthalniia, and under 
bad hygienic conations this may be a^ravated 
by cultivation and transmission, into destructive 
disease of purulent, membranous, or diphtheritic 
type. 

Chickenrpax is sometimes followed by a transient 
attack of mild conjunctivitis. 

Whooping-eaugh often, like measles, leaves a prone- 
nesB to corneal ulcers. In a few rare cases the con- 
dition known as isehamia retina (sudden, temporary, 
arterial bloodlessness) has occurred. 

Malarial feverty especially the severe forms met 
with in hot countries, are sometimes the cause of 
retinal hssmorrhages (often large and periarterial), 
and even of considerable neuro-retinitis ; when there 
is much pigment in the blood, the swollen disc may 
have a peculiar grey colour. When renal albumin- 
uria is caused by malarial disease, albuminuric re* 
tinitis may occur. 

Bda/pging feoer is sometimes followed, during con- 
valescence, by inflammatory symptoms with opacities 



ETiOLoaY 365 

in the yitreouB (cjclitis) with or without iritis ; re- 
ooYerj takes place. These cases are commoner in 
some epidemics than 'in others. 

JEpidemie eerebro'spinal meningitis also, in a few 
cases, gives rise to acute choroiditis, with pain, 
chemosis, and great tendency to rapid exudation of 
lymph into the vitreous and anterior chambers, and 
often leading to disorganisation of the eye, and 
blindness.^ It is believed that the inflammation 
may extend to the eye along the optic nerve, 
or may occur independently in the brain and the 
eye. Deafness from disease of the internal ear is 
even commoner than the eye disease. 

Purpura has been observed in a few cases to be 
accompanied by retinal or subretinal hsBmorrhages ; 
they are sometimes perivascular and linear, and in 
other cases form large blotches. They have also, but 
rarely, been found in Scurvy, 

In Py<emia one or both eyes maybe lost by septic 
emboli lodging in the vessels of the choroid or retina, 
and setting up suppurative panophthalmitis. The 
symptoms are, swelling of the lids, loss of sight, con- 
gestion, especially of the perforating ciliary vessels 
(Fig. 23), chemosis, discoloration and dulness of 
aqueous and iris. There may or may not be some 
protrusion and loss of mobility, and conjunctival 
discharge. Fain, sometimes very severe, may be 
almost absent ; probably, its presence indicates rise 
of tension. A yellow reflex is often seen from the 
vitreous. The eyeball generally suppurates if the 
patient lives long enough. Sometimes both eyes are 
affected, together or with an interval. — ^In cases of 
Septicasmia abundant retinal hssmorrhages of large 
size may occur in both eyes ; they come on a few 
days before death and are thus of grave signiflcance. 
As they are not present in typhoid and other fevers 

* Possibly a few of the cases in which similar eye conditions 
are seen without apparent canse may be the accompaniments of 
fllight and unrecognised meningitis. (See Psendo-glioma, p. 259.) 
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of correspoading Beveritj, tbeir presence is some- 
times an aid in differential diagnosis.* 

Lead poisoning is an occasional cause of optic 
neuro-retinitis leading Hx> atrophy, of atrophy en- 
suing upon chronic amblyopia, and of rapid, usu- 
ally transient, amblyopia. The two former are 
the most common ; the atrophy, whether primary or 
consecutive to papillitis, is 'generally accompanied by 
very marked shrinking of retinal arteries, and great 
defect of sight or complete blindness ; it is generally 
symmetridd, but one eye may precede the other. 
Other symptoms of lead poisoning, usually chronic, 
but occasionally acute, are nearly always present. 
Care must be taken not to confuse albuminuric 
retinitis from kidney disease induced by lead, with 
the changes here alluded to, which are due in some 
more direct manner to the influence of the metal. 

The deposition of lead upon corneal ulcers has 
been referred to at p. 112. 

Alcohol. — Some observers still hold that alcohol^ 
especially in the form of distilled spirits, may cause 
a particular form of symmetrical amblyopia (the so- 
called amblyopia potatorum). The difficulty of 
arriving at the truth depends chiefly upon the fact 
that most drinkers are also smokers, and that 
tobacco, whether smoked or chewed, is allowed by aJl 
authorities to be one of the causes (or as most now 
hold, the sole cause) of a similar disease. The 
question of whether alcohol directly causes disease 
of the optic nerves will not be settled until observers 
are much more careful than they have hitherto becm 
to record as typical cases of alcoholic emblyopia, 
only those in which the patient does not use even 
the smallest quantity of tobacco in any shape. 
Magnan thinks alcoholic amblyopia less common 
than some have supposed.f 

Tobacco. — ^Whatever may be the truth (and it^i* 

* Gowers, * Medical Ophthalmoscopy,' 2nd edit., p. 255. 
t Magnan < On Alcoholijim,' Oreenfield's translation. 
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oonfessediy difficult to arrive at) as to the direct in- 
fluence of alcohol, and of the various substances 
often combined with it, there is no doubt whatever 
that tobacco, whether smoked or chewed, does act 
directly on the optic nerves, and in such a manner as 
to give rise to definite, and usually very charactistic, 
symptoms. The amblyopia seldom comes on until 
tobacco has been used for many years. The quantity 
needed to cause symptoms is, cateris paribus, a matter 
of idiosyncrasy, and very small doses may produce 
the disease in men who, in other respects also, are 
unable to tolerate large quantities of the drug. Pre> 
disposing causes exert a very important influence: 
amongst these are to be especially noted increasing^ 
age ; nervous exhaustion from overwork, anxiety, or 
loss of sleep ; chronic dyspepsia, whether from drink-> 
ing or other causes ; and probably sexual excesses, 
and exposure to tropical heat (or light). A large 
proportion of the patients drink to excess, and thua 
make themselves more susceptible to tobacco, both 
by injuring the nervous system and the stomach. 
But some remarkable cases are seen in men who> 
have for long been total abstainers, in others who 
have lately become abstainers without lessening their 
tobacco, and in yet others who are strictly moderate 
in alcohol, are in robust health, and in whom increasing 
age is the only recognisable predisposing cause. The 
strong tobaccos produce the disease far more readily 
than the weaker sorts, and chewing is more dan> 
geroiifi than smoking. Probably alcohol in very 
moderate doses counteracts, rather than increases,, 
the injurious effect of tobacco on the nervous system 
and optic nerves (Hutchinson). 

Quinine, taken in very large doses, at short inters 
vaJs, has in a few cases caused serious visual sym- 
ptoms. Sight in both eyes may be totally lost 
for a time, but recovery, more or less perfect, takes 
place eventually, sometimes in a few days, some- 
times not for months. There is great contraction of 
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the Tisaal fidd ewea after perfect recoveiy of central 
Tision; the discs are pale and the retmal arteries 
extremely diminished. The symptoms are therefore 
those of almost arrested supply of arterial blood to 
the retina. 

Kidmeif diteate. — ^The common and well-known 
Tetino*neiiritis, associated with renal albuminuria, 
«ndof which ssTeral clinical types are found, has 
been already described. It need only be noted 
that the disease is commonest with chronic granular 
kidneys and in the kidney disease of pregnancy, but 
ihat it is also seen in the chronic forms following 
acute nephritis and in lardaceous disease ; and that 
it is rare in children. Detachment of the retina is 
«n occasional result in extreme cases. The prognosis 
as regards Tision is best in the cases depending on 
albuminuria of pregnancy. The retinal oedema and 
-exudation are proh^bly caused by the blood-state ; 
but the disease of the small blood vessels, and the 
•cardiac hypertrophy, no doubt add to and complicate 
the changes. Indeed the different types of retinal 
•disease ^niidi are met with probably depend in great 
measure on the varying parts played by the three 
factors alluded to. The failure of sight caused by 
abuminuric retinitis has often led to the correct 
diagnosis of cases which had been treated for dys- 
pepsia, headache, or " biliousness." 

Diabetes sometimes causes cataract. In young or 
middle-aged patients the cataract usuaUy forms 
quickly, and is of course soft. As it is always sym- 
metrical, the rapid formation of double, complete 
cataract, at a comparatiyely early age, should always 
lead to the suspicion of diabetes. In old persons the 
progress of diabetic cataract is much slower, and 
often shows no peculiarities. The relation of the 
lenticular opacity to the diabetes has not been satis- 
factorily explained : the presence of sugar in the 
lens, the action of sugar or its derivatiyes dissolved 
in the aqueous and vitreous, the abstraction of water 
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from the lens owing to the increased density of the 
blood, and, lat^tly, degeiieratioti of the lens from the 
g<dnerkl cachexia attending the diseade, have alt heen 
offei^d in explanation.— Bi a feyr cabes retinitis 
occurs attended by great oedema and copious (pro- 
bably Capillary), hffimdrrhages into 'the retina and 
▼itreons. — 'In otiief cases Central amblyopia from 
disease of the optic nerves hks b^en bbderved, but 
hitherto only in pifctients who were smokers.* 

LetuxfcyfMillMa ' is often accompianied by retinal 
hsomorrhagei^, less commotdy by whitish spot£i bor- 
dered by blood, and coii'sisting of white corpuscles ; 
thi^se 'spots may be thick enougfh tb^ptioject forwards. 
Occaslionally th^re is* genet^! haziness of the retina. 
In se^re cases the whole fundus is remarkably pale, 
whether there be other changed or not.t The changes 
are usually s^mCtrical. > 

l^rogteenve pehiicious ananma is marked by a 
strdng 1ienden6y t6 retina^ haemorrhages; these are 
iii^toilly grouped chiefly near th^ dis6, and are 
striated (G-bwers|. ' White patches ar0 also common, 
land oCCaisiotially well-marked' neuHtis occurs. I 
fakVe seen' haemorrhages of different 'dated, >and in one 
easel shown to me by Ihr Shairk^, there had evi- 
dently been a large extravasation frohi the chbroid at 
an' earlier ^^bd. The disc and fblidus participate 
in 'the general! pallor. 

:J9ea^(2t9eaire is variously related to changes in the 
eyes and alterations of sight: Aortic incompetence 
of teh ' produces visible pulsation of the retinal 
arteries.' This pulsation often differs from that 
seen iii glaucoma in 'extending far beyond the disc, 
and in pot being sq marked as to. catcse complete 

* See a paper by Dr EdmancU iind the author, * Trans; Ophth. 
Sqc/ vol. iii, 1883. 

t For a full account of the changes see Gowers' ' Medical 
'Oj>lrtlifdmoscopy/ Dr Sharkey has shown me a case with diffuse 
v^titaitis, very liumerotis puncbiform hflsmoifrhiiges,^ diieflj 
peripheral, -and dilatation with extreme tortuo«ty of the veins. 

24 
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emplring of the larger Yessels daring the diastole. 
In glaucoma the pulsation is confined to the disc. 
The difference is explained by the different mode of 
production in the two cases ; in the one incomplete 
closure of the aortic orifice lowers the pressure in the 
whole blood-column during the diastole, and allows 
a reflux of blood from the eye ; in the other height- 
ened intraocular tension, telling chiefly on the com- 
paratively yielding tissues of the optic disc, increases 
the resistance to the entrance of arterial blood. 
YalYular disease of the heart is generally present in 
the cases of sudden lasting bUndness of one eye, 
clinically diagnosed as embcmsm of the arteria cen- 
tralis retinsB ; but in some of these thrombosis of the 
artery or of its companion vein, or blocking of the 
internal carotid* and ophthalmic arteries, has been 
found post-mortem. Brief temporary failure, or even 
loss, of sight may occur in the subjects of valvular 
heart disease, and in some persons who are liable to 
recurring headaches (see Megrim). Sepeated attacks 
of this kmd sometimes lead to permanent blindness of 
one eye, and atrophy of the disc comes on ; possibly 
repeated temporary failures of retinal circulation at 
length give rise to thrombosis. In another group of 
cases which needs investigation, sight fails during 
succesB^e pregnancies or lactations, recovering be- 
tween times ; some of these may be cases of renal 
retinitis ; others may be mere accommodative asthe- 
nopia (p. 288). It is probable that high arterial 
tension predisposes to intraocular hsemorrhage in 
cases where the small vessels are unsound, and that 
the frequent association of retinal hssmorrhage with 
cardiac disease is thus explained. 

TnhercuUmt is sometimes accompanied by the 
formation of tubercles in the choroid. These may 
occur in acute miliary tuberculosis, whether the 
meninges be involved or not, but owing to the diffi- 
culty of thorough ophthalmoscopic examination in 
• Qowen' • Medical OphthalmoBCopy/ p. 29. 
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sucli patieiit8,and the frequently very small size of the 
choroidal growths, thej are much more often seen 
after, than before, death. Chronic tubercular 
tumour^ of the brain may be accompanied by 
tubercles of slow growth and larger size in the 
choroid, and occasionally these attain such dimen- 
sions, and cause such active symptoms, as to simu- 
late malignant tumours.* (p. 261). It is also 
probable that certain cases of localised choroidal 
exudation, not accompanied by serious general 
symptoms or by inflammatory symptoms in the eye, 
may be of tubercular nature (p. 1?8). 

Barlowf has seen tubercles in the choroid poet" 
mortem^ in 16 cases ; in 13 with, 3 without, tuber- 
cular meningitis. Sometimes they took the form 
of extremely minute dots, ** tubercular dust." In 
44 children who died of tubercular disease (42 
showing miliary tubercles in the meninges) Dr 
Moneyl found tubercles in the choroid of one or 
both eyes in 14. 

Bhenmatiam. — In acute rheumatism Dr Barlow 
informs me that he has more than once seen well- 
marked congestion of the eyes and photophobia ; 
but neither iritis nor other inflammatory changes 
occur. The subjects of chronic rheumatism are, 
howeyer, subject to relapsing iritis. Some of these 
patients give a history of acute articular rheumatism 
as the stajrting-point of their chronic troubles, others 
of a prolonged subacute attack, lasting for many 
months, whUst in others again the articular symptoms 
have never been severe. In yet another series a 
liability to fascial or muscular rheumatism, or to 
recurrent neuralgia from exposure to cold or damp, 
are the only ''rheumatic" symptoms of which a 

* For interesting cases of and remarks on choroidal tubercu- 
losis in its various forms and relations, see communications by 
Mackenzie, Barlow, Coupland, and others in 'Trans. Ophth. 
Soc.,' vol. iii, p. 119 et seq. (Oct., 1882). 

t Barlow, Ibid., p. 182. t Money, * Lancet,' 1888, ii, 818. 
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history is given ; in soine of these the ' netitaHgia is 
probably gouty. It is to be remembered thdi;t ' the 
eye is now and then the first part to be attacked bj 
an inflammation, which later events dhow to be clearly 
related to rheumatism or to gout. 

GbnorrhoBal rheumatism is not unfre^uently the 
starting-point of relapsing iritis as well as of chronic 
Relapsing rheumatism. Bheumatic iritis occurring for 
the first time in the primary attack of gonorrh(B^ rheu- 
matism is, in my experience, more often symmetrical 
than other forms of arthritic iritis, or than the' lat^r 
attacks of iritis in the same patiieint; a f act wl^ch 
sometimes make the distinction betwecin rheumatic 
and syphilitic iritis difficult. 

<I have full notes of 18 cases in whbh \jitiB occnr^ for the 
first tibae during or after gonorrho^al rheumatism ^ noof bad 
had rheumatism before the gonorrhoea, hut one liad had gout. 
In' 7 of these, the first attack of iritis occurred in ^^h eyes 
during or within a lew months of gonorrhoea; in 1^ oiherB, the 
first iritis, though symmetrical, occurred several yeais after 
the.gotiorvhopa. In only 4, was the first frltis.«;ng]J9. ,0f the 
d in, which the first attack wa« double, relapses occurred in 5, 
but never in more than one eye at a time. 

; i ■ ■ ' .... 

It is believed that rheumatism is the cause of 
some cases of non-isuppurating orbital cellulitis, and 
of relapsing episcleritis. Bheiimatisin is alsobelieved 
to cause some of the ocular paralyses. 

Chut, — Gouty persons' are not very uhfrequetitlj 
the subjects of recurrent iritis indistiiiguishabie from 
that which occurs in rheumatism. Bheiimatism and 
gout seem sometimes so mixed that it Is not always 
possible to assign to each its right shar^ in the capta- 
tion of iritis; but that the subjects of tnle^6hldk 
gout" are liable to relapsing iritis is undoiibtedw 
There is, on the whole, more tendency to insidious 
forms of iritis in goui than in rheumatisili. 'It is 
also generally believed that the subjects of goiit, or 
persons whose near relatives suffer from it, are ' par- 
ticularly subject to glaucoma ; acute glaucoifla was 
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ipddj^<ihQ/'Art)hnitic ophtb^dmia" of.earlier atit|iors. 
!B8Qmoirr]kilgi^..]:^ti»iti8 is ajpo eoBimoner in gauty 
persoq^tban m ptjbers ; it, mafj be singly or double, 
and 19 tQ.bedijgtinguisJied from albuminuric retimtis. 
— Jjt baft ftlao }baen observed that the <!bildren or 
de^o^di^pte. of; gouty persons, without being titiem- 
selires etubjeot to gout, are sometimes sLttacked/ in 
early adult life, by an insidious form of irido-cyclitis 
Qftea 1604131^ to secondary glaucoma and serious 
i^dDJ^g^M s^t;*! both eyes are attacked sooner or 
later. The oase^ iu this , group probably seem rarer 
than l^ey a^^ from the impossibility in m^y in- 
stanoe9> of getting a f uU family history-. 

^yeral ^liferent clinical types may be recognised 
in iibe Wge group of majadies referred to in this 
se<^ti<K(i under the name of *\ iritis." Besides cases 
of pure iriti9> we meet with examples of cycUtis, 
in some cases with ij[iqr<?as^, in others, with decrease 
9f tension ; xdl other groups either the sclerotic or 
conjuuotiya are chiefly afCeoted (true ''rheumatic 
opbthalmia" without iritis); a fourth group, in 
which Ihe piwn $9 disproportipnately severe, may be 
spoken of as neuralgic. In a large majority, bow- 
ever, tbe ;ris. ig the headquarter^ of the morbid 
action. All arthritic eye diseases are marked by a 
stxQBg tei^nf^ to relapses they usually attack 
POly one ey^,a^ a time» though boith suffer sooner 
or If^tQr; ai^4 thoy are all much influenced by 
QQU^tion# of wei^iher, being commonest in spring 

^njJwtumu. I , . 

Th(^ ^irimou^ coft^Uion ip a fruitful source of super- 
flpial i^y.e dise^sep ^ which are for the most part tedious 
t^ r^lapsing^are often a.cQompanied by severe irrita- 
tixe^ ^y^nptpinis, butr ^ ^ ^^^e, do not lead to serious 
da^ge^ QEfheib^st types are-* (1) the different varie- 
t]^s of pphl^M^P^ tarsi } (2) all forms oi phlyctenu- 
lar opbftftliaift i(Vpus)iulai^" or *' herpetic "diseases 
of the cprae9>an4 cpi^jjunctiya) ; (3) knany superficial 
P Hotehiiisoii, tlie ' Lancet/ Jan., 187$. 
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relapsing uloers of cornea in children and adolescents, 
though not distinctly phlyctenular in origin, are cer- 
tainly strumous ; (4) many of the less common, but 
verj serious, yarieties of cyclo-keratitis in adults 
occur in connection with lowered health, sus- 
ceptibility to cold, and sluggish but irritable cir- 
culation, if not with decidedly scrofulous manifesta* 
tions. 

BhdoKoa sometimes come to rest and develop in 
the eye or orbit. The commonest intraocular para- 
site is the cyaticercus cdltdosa ; it is excessively rare 
in this country, but commoner on the Continent. 
The cysticercus may be found either beneath the 
retina, in the vitreous, or upon the iris, and may 
sometimes be recognised in each of these positions by 
its movements. The parasite has been successfully 
extracted from the vitreous ; when situated on the 
iris its removal involves an iridectomy. Sometimes 
it develops under the conjunctiva, where I have seen 
it set up suppurative inflammation. The echinoeoo- 
CU8 hydatid with multiple cysts may develop to a 
large size in the orbit and cause mu<m displacement 
of the eyeball. 

B. Eye disease, or eye symptoms, indicative of 
local disease at a distance. 

Meprim is well known to be sometimes accom- 
panieo, or even solely manifested, by temporary 
disorder of sight. This generally takes the form of 
a flickering cloud ('' flittering scotoma '' of Oerman 
authors) with serrated borders, which, beginning 
near the centre of the field, spreads eccentrically so 
as to produce a large defect in the field, a sort of 
hemianopsia ; the borders of the doud may be bril- 
liantly coloured. It is referred to both eyes, and is 
visible when the lids are closed. The attack lasts 
only a short time, and perfect sight returns. In 
many patients this amblyopia is the precursor of a 
severe sick headache, but in others it constitutes the 
whole attack ; it scarcely ever follows the headache. 
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Xjess definite and characteristic symptoms (dimness, 
cloudiness, or miisc») are complained of by some 
patients (compare p. 370). 

Neuralgia of the fifth nerve, especially of its first 
division, in a few cases precedes or accompanies 
failure of sight in the corresponding eye with neu- 
ritis or atrophy of the disc (p. 219, 3). A liability 
to neuralgia of the face and head is not unf requently 
observed in persons who subsequently sufEer from 
glaucoma. — ^Intense neuralgic pain in the face or 
head sometimes causes dimness of sight of the same 
eye whilst the pain lasts. — ^The old belief that injury 
to branches of the fifth nerve can cause amaurosis is 
not borne out by modem experience,* injury to the 
optic nerve by fracture of the skull furnisking the 
true explanation of such cases (p. 216). 

Sympathetic ophthalmitis is the only known in- 
stance in which inflammation of the eyeball is caused 
by loeal disease of an independent pajt. 

Diseases of ike ^etdral nervous system may be 
«hown in the eye either at the optic disc (papillitis 
and atrophy), or in the muscles (strabismus and 
diplopia). 

The diseases which most often cause papUUtis 
are intracranial tumours, syphilitic growths and 
meningitis. Abscess of the brain and softening 
from embolism and thrombosis less commonly cause 
it, and cerebral hsemorrhage scarcely ever. Papilli- 
tis has been found in a fefw cases of acute and sub- 
acute myelitis ;t it does not occur in spinal menin- 
gitis. 

In a very large proportion (Dr Gowers thinks at 
least four-fifths) of all the cases of cerebral Uunotur 
(including syphilitic growths) neuritis occurs at 

* Beferences to many of the earlier cases supposed to prove 
this relation between the fifth and optic nerves are given by 
Brown- S^nard in Holmes's * System of Surgery/ 3rd ed., 
vol. ii, p. 206. 

f Qowers, loc «it., p. 161; Dreschfeld, 'Lancet/ Jan. 7> 
1882. 
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some period. Tll^ seYerij^ and dnrat^ion of^lihe p|^- 
ritis Taiy much, and probably depend in many cases 
on the rate of progress, as well as on .the characier, 
of tbe morbid growth. It i^ot uncommonly seta in 
at no longinternd before death, whilst in other qsuabes 
it i^ TOry chronic. There is Tery little in the.chajciber 
ten or eonrse of the pa^ullitis to help us in the loc%li- 
sation of intracranial tnmour ; and although a T|^ry 
high degt^ of papillitis, with signs of great obstrucr 
tion to the retinal circulation, genei^ly ,ii;idicates 
cerebral tumour, there, are many cases in which tW 
presence of papillitis does not help us to decide the 
nature of the intracranial disease, whether tumour, 
meningitis, or syphilitic disease. Tumours also some- 
timies cause simple optic ajtrophy by pressing upon 
or iuTading some part of the optic fibres. , .. 

Infr^licraniat iffphUUie diaetue is a common cause ,of 
papilUtWt ithe dipease being eithpr cl gummat^^uK- 
growth in the brain, or a growth or thi^ening be- 
ginning in the dura, mater, or basilar meningitis. 
The -prognosis is m^uch bette^r than in cerebr^tiaT 
mours if yigorous treatment be adopted early; indeed 
in all cases of papillitis, where intracranial disease^ is 
diagnosed and syphilis even remotely ppssible, iner* 
cury and iodide of potassium should be promptly given r 

Meningitis often, causes papUlitis, but in this, re- 
spect m^ch, depends on its position and du^tipn. 
Ifehingitis limited, to the fionvexity, wWit^yer ^t^ 
cause, iis seldom, apcompa^ied bjr opl|thail]?ao^cpj>i& 
changes ; on . the other hand basic, m^ningit^ y^ry 
often causes neuritis. The neuritis in basic in^n* 
ingitis is probably propor|dqnate to the duration ^^nd 
inten^ity'^of the intracranial misphiat, beinjg coin-^ 
})a,ra;1iy^ly slight in acute and rapidly fatsd casesj 
whether tubercular or not. In tubercular nienin^gitis, 
papillitis is Very. common* and its occurrence s^pia 
espeoi^ly related to the presence of inflammatory 

• Qailick f oui|d it in 28 of 2a ftiUd cwas, ' Med.-Clw-. Trans./ 
^'^K 02. Money (ioe. cit.) discovered it in only 16 of 42 fatal 
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change ftbopt the cbiasma (Gowers) ; and eTen the 
ne^ri^s pcpurring in Gases of cerebral tum6ur seemS' 
often to^' be jcansed by secondary meningitis s^ np 
by tlije groWtb.* In a form of meningitis in young 
childi:^ named by Drs Otee and Barloir " posterior 
b^sic/j.optic neuritis isinfreqiient, though the patients: 
oft^n live 9pme little time. When patients recoyerfrom' 
meningitis the neuritis may pass ii^to atropliyund cause 
^auipsis ; such cases are well known to ophthalmic 
surgeons $ it is probable . that some of them may ba 
instances of recovery from tubercular meningitis. 
— Ip raxe cases papillitis occurs with severe head 
Qjinptpms^, ending in death, biit without macroscppia 
changes in the brain or meml>rfuies. Microscopical 
changes in the brain substance, justifying tbie term 
qerebritis, l^ave been found in one such ease by Dp 
Sutton, and in another by Dr Stephen Mackenzie, t 
It mufi^ npt be forgotten that optic neuritis may be 
<^u^ed b^ various altered conditions of the bipod » 
and that it is occasionally seen without any evidence 
either of central nervous diseasp ot; of blood cjbanges. 

Hydrocephaly rarely causes papillitis, but often at 
a. late s1»ge cau^s atrophy of the optic nerves from 
the pressure of ,the distepded third ventri^de on thp 
obiasma* Dr Barlow informs pie that h^ has several 
tiip^ seen a very gross form of choroiditis ending in 
immense patches of atrophy; t have recorded one 
suph case and seen others. 

The diseases most commonly causing atrophy not 
2n'fee<ieJp2fj>ajn72t^i9 are, the chronic progressive dis^ 
ei^B of the spinal cord, especially locomotor ataxy. 
The atrophy in these cases is slowly progressive,, 
double, though seldom beginning at the same time 

ca9es. ^^ Bligbt'p^pi^li^^'' ^^ ^^y easily overlooked in de^rious or 

• liSamurids iuid Lawford, ' Triitu. of iypYxih. B6o.; iSI, 138 
(18^. 

:lr Also a case by Dr Silk« < Brit. Hed. Joum./ Hay 26^ 
1883. 



378 BTiOLoaT 

in both eyes, and it always ends in blindness, al- 
though sometimes not until after many years. 
Simimr atrophy sometimes occurs in the early stages 
of general paralysis of the insane, but chiefly in 
•cases complicated by marked ataxic symptoms. It 
is also, but much more rarely, seen in lateral and in 
insular sclerosis. In the latter, amblyopia with slight 
neuritic changes is occarionaUy aeen, and sight may 
improve or almost recorer after haying been def ectiye 
for some time. In cases of homonymous lateral 
hemianopiawe find that sometimes the blind half 
of the field is separated from the seeing half by a 
iitraight line which passes through the fixation point 
(Fi^. 87), whilst more commonly this dividing line 
-deviates towards the blind half in the central part of 
the field, thus leaving a small central area of perfect 
vision. Ferrier has suggested that in the former 
oases the lesion is probably situated in the tract, and 
that in the latter it lies in some part of the cortical 
visual centre. 

Motor disorders of the eyes, — Some of the commoner 
causes of ocular palsy have been already given. It 
may be mentioned here that basic meningitis often 
oauses paralysis of one or more of the ocular nerves 
with squinting (and double vision if the patient be 
conscious), and, further, that the palsy in such cases 
often varies, or appears to vary, from day to day. 

Locomotor ataxy and general paralysis of the in- 
sane are sometimes preceded by paralysis (usually, 
but not always, temporary) of one or more of the 
oye muscles, causing diplopia; and there may for 
jears be nothing else to attract attention. The 
same diseases may also be ushered in by internal 
ocular paralysis. The most frequent variety is loss 
of the reflex action of the pupils to sensory stimula- 
tion of the skin and to light, whilst their associated 
action remains, " reflex iridoplegia ;" when shaded 
^d lighted they remain absolutely motionless, but 
they dilate when accommodation is relaxed and con- 
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tract when it is in action (p. 28) Q* Argyll Bobert- 
son symptom").* This phenomenon is often, though by 
no means always, associated with a contracted state 
of the pupils, and hence the term ^' spinal miosis " is 
often, bat incorrectly, used. This reflex paralysis of 
the iris is one of the most valuable of the early signs 
of locomotor ataxy. We do not, however, yet know 
how often it may occur in healthy persons or without 
eventual spinal disease ; it certainly has compara- 
tively little significance iu old persons. Becent ob- 
servations show that, at least m general paralysis of 
the insane, loss of reflex dilatation to sensory stimu- 
lation of the skin (p. 28) is probably the earliest 
pupillary change.f The complementary symptom, 
loss of associated, with retained reflex, action of the 
pupils has not been fully studied. Any of the 
other internal paralyses may also in certain cases 
occur as precursors of ataxy. — Paralysis of one-third 
nerve coming on with hemiplegia of the opposite 
side may, but does not necessarily, indicate disease 
of the cms cerebri on the side of the palsied third 
nerve. t — Ophthalmoplegia externa has been already 
mentioned ; it may here be added that cases occur in 
which this condition appears to be " functional," in 
which at any rate the symptoms come on quickly and 
pass off completely, recurring perhaps at a later period; 
of these cases, I have seen several in young adults. 

Double ophthalmoplegia externa is the extreme 
type of a large and important class of ocular palsies, 
to which much attention has been given recently, 
characterised by the paralysis of certain movements 
(usually associated movements of the two eyes) not 
of the muselet supplied by a certain nerve. There 
may be, 6.y. loss of power of both eyes to look up- 
wards (both superior recti) or loss of power to look 

• Argyll Robertson, • £dinbargh Med. Jour./ 1869, 703. 
t Bevan Lewis, 'Trans. Ophth. Soc.,' yol. iii, 1883. 
t For exceptions see Robin, 'Troubles Oculairee dans 
Mai. de I'Enclpbale,' 1880, p. 95. 
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to tlie right (B. external and L. interBaj leptue) ; 
and yet in the. latter case the L. internal r^t^ ii 
diflferentljaasoeiated, as with the B» internal duifing 
^nvergence, tqaj act perfectly well* Sv^ a^o- 
ciated paralyaes. ace; explained by lesions ; {psuajly 
sdevotio, oocasionaUy tamour) affecting the oaatrea 
for certain combined movements, which) i^ip. ?noTe 
central anatomically andhigher physiqlagiciJly, thai| 
the centres of origin of the nerve-trunhs. Case^. oi 
paralysis of boiii third or both sixth nerves, andal^f^ 
of complete ophthalmoplegia, are soiiQ^timf^a.dnf^ to 
symmetrical coarse disease (syphilitic gi^^mata^ 
for instance) of the affected nerve-trunki^. The 
symptoms in all the cases referred to in thjis. para-, 
graph may be temporary or permaneiit, acu^ qi? 
chmnie, and caused by varions fine or coarse t^fif^i^. 
mUsal chaages ; and they are f reql|^ntly as^ociaited} 
with other and graiKcr nervous sym^ipA. . ^t ia o^ 
great importance in cases of multiple and aei^Qci^tedf 
ocular paralysis toi make out, if we can, whether the 
symptoma point to. peripheral disease (disease of 
nerve-trunlui)* or to disease of the nuclei of (^igin 
of the nerves, or to lesion of the centres for certain 
morements. 

Insnlal? (disseminated) sclerosis is, o^n a<^n^- 
panied by nystagmus, diamcterised hy iiarogular* 
ity, both of tne amplitude and rapidity of the n(H>ver 
ments;* 

There spears to be an intimate relatioii between 
the occurrence of Convulnon$ and the forpiatioi^ of 
lamellar catao^act, thia form of cataract being spa^Pi^ely 
ever seen, except in those who have had 4ta in isdiia^yt 
A very striking deformity of the permanent teetll is 
also nearly always, present^ depending 9pQ|i*fMi 
abruptly limited deficiency, or absence, of the enai)^} 
on the part furthest from the gum (Fig. 161, 7). The 
teeth affected are thefirstmolar8,inci8ors,and canines, 
of the permanent set. The dental changes are ^mte 
different from those which are pathognpmonjie f4 
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inlieiltieJd sjpMlis, although mixed forms are some- 
iiiiiifeS'^^n. TEe relation between the conrulsionsy 
the catai^act, aiid the deflectire delital enamel has^not 
1)ebn 'dittl^faetorilj explailied. Mr Hutchinson has 
ooltected inan^ f^iets in favour of the belief that the 
deiital defect^s due' to stomatitis ihterfering with 
the ^dficatidii of the enamel before the eruption of 
the teeth, and that mercury is the commonest cause 
of this stomatitis. On this hypothesis the coincid- 
ence of the dentkl defect and the' cataract? is due to 
iniercury having been usually prescribed for the in- 
foktile' convulsions from which - these cataractous 
children suffer. It seems, hdweviBr, reasonable to 
sU{^p08e that the def^t of the crystalline lens and of 
the'^tiamel; both of litem' epithelial 'structures, may 
be cailsed'by ff&aie' common infliieDce; altiiough the 
faets that^the {Peculiar teeth are often seen Without 
the 'cataract, and the' oitaract occai^onally seen with 
i^erfect t^eth, appear to Weaken'this view. 

C. Cases in which the eye shares in a local process 
fitfife^ing"the? lieighbduriiig parts. 
' l^aherpeS'zdider of 'the fitet division of the fifth 
n^hre the eyd -participates. • When duly the supra- 
orbital' otstipra-ttbchlear braliches are attacked,.' the 
^yebaH mmally^ escapes, or is only sup^i^cially con- 
gested. But if the eruption occur on* the parts sup- 
plied b^ the nai^ biunch (t.e. ifthe spots extend 
A(hm tbthe tip of the nose), there is usually iiiflam- 
inatioH of ' the ptb|)er tissues of the eyebbU (ulcera- 
tion or* infiltration* of cornea, and iritis) $ for the 
sensitive nerves' of' the cornea, iris, and choroid JEire 
dlirived, through the long root of the ophthalmic 
ganglion, froni the nasal bratich.' Occasionally the 
^ye^sufiers, ho^ever^ when the nasal brahch escapes. 
The' paiii iiind swelHng of the herpetic region, are 
often so great that the' attack gets the name of 
•^erysipelas.*' 'In rare' cases atrophy of the optic 
ti&ir^, and paralysis' of the third and ether neigh- 
bouring nerves, occur with the herpes. 
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In paralygii of (he fint ditneion of the fifOi the 
cornea and conjunctiya are aneesthetic ; the cornea 
may be touched or rubbed without the patient feeling 
at all. In many cases ulceration of the cornea, usually 
uncontrollable and destructiye in character, taJces 
place. It is doubtful whether this is due directly to 
paralysis of trophic fibres running in the trunk of 
the fifth, or indirectly to the anees^esia. In regard 
to the latter, it is certain that the loss of feeling (1) 
allows injuries and irritations to occur unperceived^ 
and (2), by removing the reflex effect of the sensory 
nerves on the calibre of the blood*vessels, permits 
inflammalaon to go on uncontrolled. 

In paralyM of the fctdal nerve the eyelids cannot 
be shut, and the cornea remains more or less exposed. 
When a strong effort is made to close the lids the 
eyeball rolls upwards beneath the upper lid. Epi- 
phora is a common result of facial palsy. Severe 
ulceration of the cornea may result from the ex 
posure. 

Paralysis of the cervical sympathetie causes some 
narrowing of the palpebral fissure from slight droop- 
ing of the upper lid, apparent recession of the eye 
into the orbit, and more or less miosis from paralysis 
of the dilator of the pupil (p. 316). No changes are 
observed in the calibre of the blood-vessels of the 
eye, or in the secretion of tears. The pupil is said to 
be less contracted after division of the sympathetic 
trunk than when the trunk of the fifth (and with it 
the oculo-sympathetic fibres) is cut, and knowledge 
of this may be now and then useful in diagnosis. 

In exopht?Mlmic goitre (Graves's disease) the eye- 
balls are too prominent, and the protrusion is almost 
invariably bilateral, though not unfrequently greater 
on the right side. It is often apparently increased 
in slight cases by an involuntary elevation of the 
upper lids when looking forwards, and by the Hds 
not following the cornea, as they should do, when 
the patient looks down. 
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III severe cases the proptosis may be so great as to- 
preyent full closure of the lids, and in these danger* 
ous ulceration of the cornea is to be feared. In such 
cases it is beneficial to shorten the palpebral fissure 
by uniting the borders of the lids at the outer 
canthus, or even to unite the lids in their whole 
length (p. 327). No changes are present in the 
fundus, excepting sometimes dilatation of arteriea 
and spontaneous arterial pulsation. The seat of the 
lesion causing this peculiar malady is not yet known^ 
It has been generally supposed to be due to some 
morbid condition of the sympathetic, but recent 
speculations point to a localised central lesion, 
probably in tibe medulla oblongata, as being more- 
likely.* 

Erysipelas of the face sometimes invades the deep^ 
tissues of the orbit and causes blindness by affecting^ 
the optic nerve and retina ; on recovery the eye is- 
found to be blind and the ophthalmoscope shows either 
simple atrophy of the disc, or signs of past retinitis, 
also. Other forms of orbital ceUulitis may lead to- 
ihe same result. 

Note an the Teeth in Inherited SyphiliSf with Deacrip- 
tion of Fig, 161. — ^None of t\iQ first eet of teeth ar& 
characteristically altered, though the incisors fre- 
quently decay early. 

In the permanent set only two teeth, the central 
upper incisors, are to be relied upon ; but the other 
incisors, both upper and lower, and the first molars, 
are often deformed from the same cause. The 
characteristic change in the upper central incisors- 
appears te depend upon defective formation of the 
dentine, and in a less degree of the enamel, of the 
central lobe of the tooth (Fig. 151, 2, 5, and 6). 
Soon after the eruption of the tooth this lobe weara 
away, leaving at the centre of the cutting edge a> 

* See an able paper by Dr W. A. Fitz-Gterald in the ' Dnbliu 
Jour Med. Sci.,' for March and April, 1888. 
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Tertical notch (I^* 1)* U the cause^ liaTe acted so 
intcuDfldjas entimy to prerent the dWelopmeiit-of 
the oentral lobe, we flpd,. instead of the notch, a 
xuurrowing and thinning of the cutting edge in com- 
parison with the crown, and this, according to its 
degree, prodnces a resemblance to a screw-driYer, or 
to a peg (Figs. 3 and 4). The teeth are also usually 
too small in every dimension, so that the incisors are 
often separated from one another by considerable 
spaces. In extreme pases all the incisors are p^gy 
and much dwarfed. The changes aire usually sym- 
metrical, but Fig. 5 shows one tooth l^pic^y 
deformed i^^d the other normal. 

ligs. 151 — 7y shows in an extsneme d^ree. the 
•changes due to absence of enamel in cases of 
Lamellar Cataract (p. 380) (" mercurial," ^ stoma- 
titic,*' " starumous," and "rickety" ;teeth). The 
change occurs in lines running hpri^ntsjly across' the 
whole set of permanent incisors and'csuiines. When 
slight it affects only the part near the edge,- the 
enamel beginning as a sudden terrace Or st€^ a little 
distance from the edge ; in bad cases several such 
''terraces " are present and the whole tKioth is rough, 
pitted, and disoolouiecL The first pe^rtnanent molErs 
show a corresponding change on the grinding sur- 
face. 
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FORMULiE, ETC. 

NiTBATB OV SiLYEB. 

1. Mitigated Solid Nitrate of Silver t 

Nitrate of Silver Sf, /. 
Nitrate of Potash Jt. Sl. 

Fased together and ran into moulds to form short, pointed 
sticks. 

Used for granular lids and pnmlent ophthalmia. 

The strength ahove given is known as No. 1, and is that 
which I generally use ; three weaker forms are made, known as 
Nos. 2, 3, and 4, containing respectively 3, 3^, and 4 parts of 
Nitrate of Potash to 1 of Nitrate of Silver. 

Pure Nitrate of Silver is never to he used to the conjunctiva. 

2. Solutions of Nitrate of Silver : 

(1) Nitrate of Silver gr. x or xx. 
Distilled Water Jj. 
Used by the surgeon for purulent ophthalmia, gpranular lids 
and chronic conjunctivitis, and some cases of nicer of the cornea. 

8. (2) Nitrate of Silver gr. j or ij, 

Distilled Water ^. 
Used by the patient in various forms of ophthalmia ; only 
a few drops to be used at a time, and not more than three 
times a day. 

All solutions of Nitrate of Silver should be kept either in a 
deep blue bottle, or in a dark place. 

STTLPHATB 07 COPPEB. 

4. A crystal of Pure Sulphate of Copper, smoothly pointed, 
may be used for touching granular lids of old standing. 

5. Lapis JXvinue : 

Sulphate of Copper 1, 
Alum 1, 

Nitrate of Potash 1. 
Fused together, and Camphor equal to ^ of the whole added. 

25 
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The prepantion is run into moulds to form sticks. It sboald 
b« kept in a stoppered bottle. 

Largely used for the treatment of chronic granular lids. 

6. Solutions of Sulphate of Copper or of Lapis divinufi, 
gr. j in 5j o' distilled water are also very usefhl for many forms 
of chronic conjunctivitis. 

LiAD Lonov : 

7. Liquor Flumbi Snbacetatis (B. P.) 5}, 
DistiUed Water Oj. 

(1 in 160.) 
Used in chronic conjunctivitis when the cornea it sound, and 
in inflammations of the eyelids and lacrimal sac. 

SpntiT LoTiov : 

8. Rectified (or Methylated) Spirit ^iv. 
Water Jxvj. 

Used as an evaporating lotion to allay or prevent inflamma- 
tion of the wound after operations on the eyelids, 

9« Lead and Spirit Lotion : 
Spirit Lotion Oj, 

Liquor Plumbi Snbacetatis (B. P.) 5ij. 
Used in the same cases when there is uo fear that the cornea 
is abraded or ulcerated. A better antiphlogistic than spirit 
alone. 

Mescttby. 

10. Calomel Powder : 

Used for dusting on the cornea in some cases of ulceration. 
It is flicked into the eye from a dry camel-hair brush. 

11. Telloto Oxide of Mercury (** Tellow Ointment;' 

" Pagenstecher's ointment") : 
Tellow Oxide of Mercury gr. iij. 
Vaseline 5j. 

(1 in 20.) 

12. Weaker prepRrations, containing g^. j or less of the 
Yellow Oxide to 3j (1 in 60 or less) are often useful. 

Used in many cases of corneal ulceration and recent corneal 
nebul&e, a morsel as large as a hemp-seed being inserted within 
the lower lid by means of a small brush, once or twice a day. 
It is also suitable for ophthalmia tarsi. 

18. Yellow Ointment with Atropine : 

Yellow Oxide of Mercury gr. iij or less. 
Sulphate of Atropia gr. ^, 
Vaseline 5j, 
Used in the same way as 11 and 12. 
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14. Med Oxide of Mercury : 

Bed Oxide of Mercniy g^. ig. 

Vaseline 3j. 
Used for ophthalmia tarsi &c. Was formerly used for corneal 
nicers and nehalsD ; but the Yellow Oxide, which being made 
by precipitation is not crystalline, is now generally preferred 
because less irritating.* 

15« Nitrate of Mercury (Citrine Ointment) : 

Uoguentnm Hydrargyri Nitratis (B. P) 5j, 
Vaseline or Prepared Lard 5?ij. 
Used in the same cases as 14. 

16. Iodoform t 

Iodoform may be used either in substance or as an ointment 
made with Vaseline. 

Iodoform gr. x to gr. xxx^ 
Vaseline ^. 
In either case, it is essential that the^iiM^ powder should be 
used in order to avoid mechanical irritation. 

Sulphate of Zino: 

17. Sulphate of Zinc gr. j or ij, 
Water or Bose Water ^. 

Chlobidb of Zino: 

18. Chloride of Zinc gr. y. 
Water ^j. 

If there is a deposit, add of Dilute Hydro- 
chloric Acid, just enough to make a 
clear solution. 

18a. Chloride of Zinc Faste (Caustic) .• . 

(1) Chloride of Zinc 1, 
Wheat Flour 2, 3, or 4, 

Water, enousrh to make a thick paste (St 
Thomas's Hospital). 

(2) Allow solid Chloride of Zinc to deliquesce, 

add a little glycerine, and make into a 
paste with powdered Sanguinaria. The 
glycerine prevents hardening on keeping 
(St Thomas's Hospital). 

» 
* The ointment known as " Singleton's Golden Eye Ointment" 
appears to contain the crystalline red oxide in fine powder as 
its active ingredient. A sample kindlv analysed for me by Mr 
S. Plowman, contained 70 grains of tne oxide to the oonce or 
nearly 9 grains in a drachm. 
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(3) Chloride of Zinc 480 grains (8). 
Wheat Floor 180 grains (3). 

Water, or Liquor Opii Sedativns ^A j* (8) 
(Middlesex and Moorfields Ophthalmic 
Hospitals). 

(4) Chloride of Zinc 1, 

Freshly-hamed Piaster of Paris 2, made 
into a paste with a few- drops of water. 
(Druitt's ' Vade Mecam/ 9th Ed.) 

(5) Chloride of Zinc 1, 
Oxide of Zinc 1, 
Wheat Flour 2, 

Water enough to make a stiff paste, which 

is made into cau&tic points. (Squire, 

13th Ed.) 

It would seem from the above that the exact composition of 

the paste is not of much importance. It would be desirable 

to have the point settled. 

Alum: 

19. Alum gr. iy to gr. x. 
Water 5j. 

The above lotions are in common use in the milder forms of 
acute and chronic ophthalmia. The Chloride of Zinc occasionally 
irritates; it is specially used in purulent and severe catarrhal 
ophthalmia instead of the weak Nitrate of Silver lotions. Tne 
stronger Alum lotion is often used in the same cases. The 
Alum and Sulphate of Zinc lotions may be used unsparingly to 
the conjunctiva; the Chloride, even in severe cases, not more 
than six times a day. 

Cabbonatb 07 Soda: 

20. Carbonate of Soda gr. x. 

Water 5j. 
Used for softening the crusts in severe ophthalmia tarsi. A 
small quantity of the lotion, dilated with its own bulk of hot 
water, to-be used for soaking the edges of the eyelids for ten 
or fifteen minutes night and morning. 

Tab and Soda : 

21. Carbonate of Soda 5i8s, 

Liquor Carbonis Detergens 5j to 588, 
Water to Oj. 
Used in the same cases as the last. 

BosAZ: 

22. Biborate of Soda gr. x to xx. 

Water a. 

Used in the same cases as the last. 
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QuiKiNB Lotion: 

23. Sulphate of Quinine gr. iij. 

Acid. Sulph. dil. (B. P.), just enough to dis- 
solve. 
Water 5j. 
Used in diphtheritic ophthalmia. 

BoBACic Acid Lotion : 

24. Boracic Acid 4, 

Water 100 by weight. 

Used as an antiseptic before and after operations on the eye- 
ball, and in the treatment of suppurating ulcers of the cornea. 

Boracic Acid in very fine powder may be used for dusting on 
to the cornea in cases of severe suppurating ulcer ; it causes 
scarcely any pain and may be applied as often as three times a 
day (p. 102). The crystals are difficult to powder finely, but an 
almost impalpable amorphous powder^ obtained by preventing 
regular crystallization, can be had. 

Mr Martindale has made for me some soluble styles con- 
taining about 60 per cent, of boracic acid for use in cases of 
lacrimal obstruction with much secretion of mucus (p. 73). 

Casbolic Acid Lotion : 

25. Absolute Phenol 5, 
Water by weight 100. ^ 

Used in purulent ophthalmia. It is important to use abso- 
lutely pure carbolic acid for the conjunctiva. Severe irritation 
often follows if any other varieties are employed. 

Mydbiatics and Miotics: 

26. (1) Strong Atropine Drops : 

Liquor Atropise Sulphatis (B. P.), 

(Sulphate of Atropia gr. iv, 

Distilled water ^j)* 
Used in all cases where the rapid and full local action of the 
drug is required. Atropine (a single drop, of 2 grains to 5j> or 
about *5 per cent.) begins to dilate the pupil in about fifteen 
minutes, and to paralyse the accommodation a few minutes 
later ; it produces full dilatation of the pupil (9 mm.) in 30 to 40 
minutes, and full paralysis of accommodation in about 2 hours. 
Both remain at their height for 24 hours, and the effect does 
not pass off entirely till from 3 to 7 days, the accommodation 
recovering rather sooner than the pupil. If stronger solutions 
be used several times, the action continues longer. Atropine 
is absorbed into the aqueous humour and acts locally upon the 
iris. The effects of Atropine are only very temporarily over- 
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come by Eierine. Atropine slightly lowers the tension of the 
healthy eye, bat nsoally increases the tension in glaacoma. 

27. (2) WeaJk Atropine Drops ': 

Salphate of Atropia gr. i to ^^y, 
Distilled water 5j* 
Used when, for optical purposes, it is desired to keep the pupil 
dilated for a long time, as in immature nuclear cataract. A 
single drop about three times a week will generally sufSce. 

Solutions of Sulphate of Atropine keep for an indefinite time; 
the flocculent sediment which often forms does not impair their 
efficiency. The addition of 1 part of carbolic acid to 1000 of 
the solution is said to prevent "atropine irritation." — The 
Liquor Atropiae (B. P.)* wliich contains rectified spirit, is irri- 
tating to the eye and should not be used. The mydriatics may 
also be used in the form of ointment with vaseline, and a 
smaller percentage of the drug is then necessary. 

28. Daturine : 

Sulphate of Daturia gr. iv. 
Distilled Water 5j. 
Used as a mydriatic in cases where Atropine causes conjuno- 
tiral irritation. 

29. Duboinne : * 

Sulphate of Duboisia gr. J, 
Distilled Water 5j. 

A new mydriatic, acting more quickly and powerfully, and 
passing off in a shorter time, than atropine. Is tolerated in 
cases where Atropine causes conjunctivitis. To be used with 
caution, as well-marked toxic symptoms are sometimes caused. 

Duboisine begins to act on the pupil and accommodation in 
less than 10 minutes, produces full mydriasis in less than 20 
minutes, and complete cycloplegia in about 1 hour. ' The 
maximum effect does not last quite so long as, and the effect 
passes off completely rather sooner than, that of Atropine. 
Daboisine seldom breaks down iritic adhesions which have 
already resisted Atropine. Its chief use seems to be for cases 
in which Atropine causes irritation. 

80. Somafropine : 

Hydrobromate of Homatropine gr. ir. 

Distilled Water ^, 
A new mydriatic, acting rather more quickly and passing off 
much sooner than Atropine; very convenient, therefore, for 
dilating the pupil for ophthalmoscopic examination. 
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Homatropine begins to act on the pnpil and accommodation 
in from 5 to 10 minutes; the greatest dilatation of papil 
(iisnally, however, rather less than that obtained by Atropine) 
is reached in about 35 minutes, and complete or nearly com- 
plete cyclople^na in nn hour or rather less (with a solution of 
PT* ^^ to ^). The full effect is only maintained, however for an 
hour, more or less, and both pupil and accommodation usually 
recover completely in 24 hours or less. 

81. Saerine (the Alkaloid of Calabar Bean) : 

Sulphate of Eseria gr. iv^ 

Distilled Water 3j. 
Used in mydriasis and paralysis of the accommodation 
whether paused by Atropine or by nerve lesions, in some forms 
of corneal ulcer, v\,d in acute glaucoma. *■ 

82. A weaker solution (gr. j to ^j) is often better borne* 

Eserine begins to contract the pnpil and cause spasm of the 
accommodation in about 6 minutes; its maximum effect is reached 
in 15 to 30 minutes. Its effect on the accommodation lasts only 
an hour or two, but the pupil does not completely recover for 
mfiny hours, sometimes 2 or 3 days. After several weeks' use 
the effects last longer, but never so long as those of Atropine. 
A very weak solution acts more on the pnpil, than on the accom- 
modation. Eserine causes pain in the eye and head, arterial 
ciliary congestion, and twitching of the orbicularis ; the pam, 
sometimes severe, seldom lasts long. Eserine slightly increases 
the tension of the healthy eye, but often lessens the tension in 
primary glaucoma. 

All the mydriatics and miotics may be obtained in the form 
of small gelatine discs of known strength (made by Savory and 
Moore), which are sometimes more convenient than the solu- 
tions. Of the mydriatics, Homatropine and Duboisine are 
much the most expensive. Eserine sulphate is also expensive. 

83. Bellcidonna Fomentation : 

Extract of Belladonna 5j to 3ij, 
Water Oj. 
Warmed in a cup or small basin and used as a hot fomenta- 
tion in suppurating and serpiginous ulcers of cornea. 

84. Filocarpinefor Subeuianeotu Injection : 

Hydrochlorate of Pilocarpine gr. v. 

Distilled Water 5]. 
Dose, nviij, g^dually increased, to be injected daily or less 
often. 
Used in cases of retinal detachment, choroiditis and retinitis. 
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36. Pilo€€Hrpine Drops gr. iv to ^j. 

Pilocarpine is a miotic like EBerine, bnt its action is mnch 
weaker. 

36. SrsYOHiriA/or Suhcuianeout Iwfeciion : 

Liqnor StrychnisD (B. P.) gr. iv to ^. 
Dose, 2 minims (^V ?<^^<^)* gradnally increased^ for snbcn- 
taneoos iDJection. To be injected once a day. 

37. ^ Jeqairity " seeds, obtained ftt>m a leg^minons 
plant, are nsed in South America for the cure of granular lids 
(p. 88). They can now be readily obtained either whole or in 
moderately fine powder. The infusion is made as follows : — 
The broken seeds, freed from shell, are infused for 2 hours in 
cold water in the proportion of 1 to 50 (Hbout 9 grains to the 
ounce); the softened seeds are then further powdered and 
soaked in the same water for 24 hours longer and filtered. 
Probably a shorter soaking will suffice if they can be ground to 
Tery fine powder before beiug wetted. 

38. BANDAeBS for the eyes may be of thin flannel or soft 
calico. A linen or knitted cotton bandage, about ten inches 
long, with four tails of tape, or a loop of tape embracing the 
back of the head (Liebreich's bandage), is very convenient after 
the more serious operations. An ordinary narrow flannel 
bandage b better when much pressure is wanted, or if the 
patient be unruly. 

iWhen absolute exclusion of light is desired, it is best to use a 
bandage made of a double fold of some thin black material. 

Fine old linen is better than lint for laying next the skin in 
dressings after operations. 

89. Shades may be bought at the opticians' and 
chemists'; or may be made of thin cardboard covered with 
some dark material, or of stout dark blue paper, like that used 
for making grocers' sugar bags. Shades of black plaited 
straw are also very light and convenient. 

Shades, to be effectual, should extend to the temple on each 
side, so as to exclude all side light. 

40. Pbotsctitx Glassbs. 

Various patterns of glasses are made for the purpose of pro- 
tecting the eyes from wind, dust, and bright light. The glasses 
are either flat, or hollow like a watch glass, and are coloured 
in various shades of blue or smoke tint. The most effectual 
are the ones known as "goggles;" in these the space between 
the glass and the edge of the orbit is filled by a carefully 
fitting framework of fine wire gauze or black crape, by which 
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nde-wind and light are excluded. A small air- pad of thin 
india-mbber tubing makes the frame fit still more closely. 

Other forms, known as " horseshoe ** or " D," and ** domed " 
or ''hollow," glasses are also in common use. 

41. Tbst Types. 

Snellen's types for testing both near and distant vision 
under an angle of 5 minates can be obtained, in several 
languages, in the form of a small book, from Williams and 
Norgate, 14, Henrietta Street, Covent Garden. 

The types which I generally use for testing near vision are 
those used at the Moorfields Hospital, where they may be 
obtained. They can also be bought, conveniently mounted, of 
Millikin and Co., Instrument Makers, Albert Embankment, 
S.E. These types nearly resemble those of Jaeger, and, though 
less correct theoretically than the corresponding types of 
Snellen's scale, are more convenient in practice for testing the 
reading power. There are several other sets of test-types 
which it is unnecessary here to particularise. 

A convenient set of tests, small enough to be carried in the 
pocket, has been arranged for me by Mr Hawksley, 300, Oxford 
Street. It consists of types for near and distant vision, a 
pupilometer for measuring the pupil, a set of coloured stuffs 
for colour blindness, and a small series of lenses for testing 
refraction. This case is intended chiefly for ward work aijid 
general medical cases. It may be also bought without the 
lenses. 

42. Ophthalmoscofbs : 

It is impossible to say that any ophthalmoscope is the best. 
When expense is not a great object it is always better to have 
one of the so-called " refraction ophthalmoscopes.'' In these a 
number of small lenses are placed in a disc behind the mirror, 
the disc being made to revolve by the pressure of the finger 
against its edge so as to bring the lenses one after another 
opposite the sight-hole. The use of the lenses is explained at 
p. 51. For medical ophthalmoscopy it is not essential to have 
so many lenses ; about four concave and two convex will enable 
an erect image to be easily obtained in most cases ; Liebreich's 
'* small " ophthalmoscope and Oldham's ophthalmoscope are 
both very convenient forms for such use, and cost less than 
half as much as the refraction instruments. Every ophthal- 
moscope case should contain two large " objective " lenses for 
the indirect examination, focal illumination, and magnifying • 
one may be of 2^ the other 3^ focus. For the detection of 
incipient opacities in the lens, and for direct examination with- 
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oat atropine a plane mirror is Tery nseful in addition to the 
ordinary concave one. It gives a weaker illumination. 

Of the refraction ophthalmoscopes there are now a great 
many patterns differing in the number and size of the lensest 
the size of the mirror and lens-bearing disc, and other details. 
Usually the disc contains 20 to 24 lenses, and one empty 
circle. In the simpler forms aboat half the lenses are + and 
half ~. But in others the number of powers is immensely in- 
creased by combining lenses of different strengths, e.g. the 
disc may contain 24 + lenses, whilst a single movable ^ lens, 
rather stronger than the highest + is placed behind the 
disc over the sight-hole ; by using it alone and placing it in. 
succession over the various + lenses, a series of 25 — powers, 
or 49 in all, will be obtained. In order to avoid the error 
caused by looking obliquely through a lens, some of the more 
elaborate instruments {e.g. Loring's, Couper's, Purves*s as modi- 
fied by Lang and others) are so arranged that the mirror can 
be sufficiently inclined to receive the light, whiUt the lens- 
bearing disc remains at right angles to the observer's line of 
sight. Generally speaking the English and American in- 
sf^uments are much better made than the French. Of the 
simpler forms the one introduced by Dr Gowers, and made for 
two guineas by Coxeter, of Grafton Street, W.C., is in my 
experience (with one or two minor alterations) very convenient 
and efficient. Of the more expensive forms several very good 
ones, derived from an early model by Mr Laidlaw Purves, one 
made by Mr W. Ferrier, 56, fieresford Street, Walworth, S.E, 
The latest form of this instrument, made by Mr Ferrier, for 
myself, has 3 mirrors mounted on a rotating carriage like the 
" nose-piece " of a microscope ; it is extremely convenient and 
accurate. For the application of the ** nose-piece " principle to 
the ophthalmoscope we are indebted to Mr Lindsay Johnson. 
In a good refraction opthalmoscope the mirror should be thin 
and the sight-hole perforated ; the lens-disc thin and working 
as close to the back of the mirror as possible; the lenses evenly 
mounted, centred truly, either thoroughly covered up or easily 
accessible for cleaning, and n6t less than 5 mm. in diameter. 

43. The ** CLOCK- FAOB *' for testing astigmatism (p. 300) 
can be had from Carpenter and Westley, 24^ Regent Street, 
Waterloo Place, and from Pickard and Curry, 195, Great Port- 
land Street, W. 

44. The set of Colottbbd Wools recommended by Prof. 
Holmgren, of Upsala, for testing colour blindness, can be 
obtained for about five and sixpence from P. Dorffel, Unter den 
Linden 46, Berlin. A less perfect set is sold by Pickard and 
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Curry, 195, Great Portland Street, W. Stilling's coloured 
letters, printed on a ground-work of the confusion coloursi 
may be obtained through Williams and Norgate. 

The coloured slips at the end of this Appendix show some of 
the commonest colours of various shades which are confused 
together by persons whose perception of red and green is defec- 
tive or wanting. Most of the colours here given were carefully 
chosen for me, from various pattern books, by a colour-blind 
medical man, though in some few instances I have not been able 
to get from the paper makers precise duplicates of the tints 
which he chose. 

On the Jirst paffe. No. 1 (pale green) is likely to be confused 
with such buffs and pinks as Nos. 2, 8, and 4 ; or No. 6 may be 
confused with a chocolate nearly like No. 6. 

On the second page, the test colour. No. 7 (rose), will be 
confused, in well-marked cases, with one or both of the next 
two Nos., and by complete red-green-blind persons with grey 
and green of corresponding depth. The grey and green (Nos. 
10 and 11), though very likely to be confused together, are too 
light to be mistaken for No. 7 ; no pure grey paper of sufficient 
depth could be found in the trade. 

On the third page the tQst colour is a bright red (12). This, 
in well-marked cases, will be confused with some two or three 
of the others, e.g, with the lighter brown and green (13 and 
16), or with the darker shades (14, 15, 17) ; but it will seldom 
be confused with all. 

To detect low deg^es of colour defect a much larger series 
especially of the weak colours, more or less like Nos. 1 to 6, and 
Nos. 10 and 11, is required. 

The manner in which a colour-blind person behaves will often 
excite suspicion of his defect. He will perhaps take two skeins 
of wool represented by Nos. 1 and 3, place them side by side to 
see whether or not they are alike, and finally decide that they 
are not quite of the same colour, though "rather alike." In 
such cases, and again in others where the patient perhaps does 
not understand what is wanted, we may often make the 
diagnosis certain in the following manner : — taking two colours, 
say Nos. 5 and 6, over which the patient is stumbling, or on 
which he cannot express himself, to them add a third («, g. 16) 
of the same colour as one of them, but of markedly different 
shade. Now ask him which pair is more alike, Nos. 5 and 6 or 
Nos. 5 and 16 ; if he says Nos. 6 and 6 he is of course colour- 
blind, and is judging by the shade, i, e, the amount of white, 
not by the colour. The same may be tried with Nos. 1, 3, and 
16, with Nos. 12, 14, and 17, Nos. 10, 11, and 5, &c. 

It must be understood that the colours here given are merely 
illustrations taken from one particular case ; if the same test 
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colonn (Nos. 1,7, tnd 12) be used it will be foand that diflTerent 
oolour-blind persons by no means always choose exactly 
the same confa»iou colours ; and hence to make this test 
tolerably certain it is necessary to have a large series of tints 
and shades, and these can most easily be obtained in Berlin 
wools. 

A special arrangement of the wools enabling a quick, ac- 
curate, and uniform record of colour perception to be made has 
been designed by Dr Wm. Thomson, of Philadelphia (' Trans. 
Amer. Ophth. Soe.,' 1880, p. 142). 

Of the many other tests for colour-blindness the following 
msy be mentioned : — 

Stilling's tables, consisting of coloured letters or patterns 
printed on a groundwork of one of the " confusion colours." 
They are preferred by some to Holmgren's wools. 

Donders determines tbe colour-sense (or colour defect) quan- 
titatively, by means of a light of known intensity, which passes 
through apertures filled by differently coloured glasses ; these 
are recognised at a specified distance if the colour-sense is 
normaL 

Bull (of Christiania) has introduced a quantitative test, 
based upon the smallest amount of colour which, mixed with 
grey, can be recognised by the normal eye (to be obtained from 
Triibner and Co.) Rows of coloured spots, those in each row 
containing a different quantity of grey, are painted in oil colours 
on a black back-ground. The normal eye will distinguish the 
colours even in the greyest row ; the colour-blind will, accord- 
ing to the degree of defect, confuse complimentary colours in 
some, or all of the rows. 1 find Bull's tables very useful but 
like all painted and lithographed surfaces they reflect too much 
light, and thus, unless held exactly in the right position, they 
shine and their colour is altered. Unless very carefully used 
they are, 1 think, less trustworthy than a good set of wools. 



INDEX 



Aberrations, 1 
Abrasion of cornea, 141 
Abscess of cornea, 96 

episcleral, 126 

lacrimal gland, 265 

sac, 11, 73 

— orbital, 264 
Abscission, 337 
Accommodation, errors, 272 

— examination, 33 

— in myopia, 275 

— influence of age, 303 
— refraction, 304 

— paralysis, 317, 363 

— relative, 34 
Accommodative asthenopia, 224, 

288 
Acateness of sight, 31 
Advancement of muscle, opera- 
tion, 355 
Albinism, 180 
Albuminuric retinitis, 368 
Alcohol, amblyopia, 366 
Amaurosis, 217 
Amblyopia, 217 

— alcohol, 366 

— central, 220 

— diabetic, 369 

— from defective retinal im- 

ages, 218 
•— — suppression, 217 

— hysterical, 223 

— potatorum, 366 

— quinine, 367 
^- tobacco, 366 

Ametropia (any permanent error 
in refraction of the eye), 
272 



Ansemia, pernicious, eye dis- 
eases, 369 

AnsBsthesia of retina, 224 

Anisometropia, 303 

Anterior chamber, foreign body, 
339 

paracentesis, 339 

Anterior focus of eye, 13 

— polar cataract, 152 

— staphyloma, 128 
Apparent size of objects, 34 
Arcus senilis, 112 

— inflammatory, 112 
Arlt's operation, 324 
Arterial pulsation, 238 
Artificial eye, 337 

— pupil, 342 

Asthenopia {me€tkness of eyea; 
any condition in tohich the 
eyes cannot he used for 
long together), 

— accommodative, 224, 288 

— muscular, 224, 275 
Astigmatism, 295 

— clock-face for, 800 

— irregular, 297 

— methods of testing, 300— 

302 

— regular, 297 

— traumatic, 141 

— visual acuteness, 302 
Atrophy of choroid in myopia, 

277 

— optic {see also Neuritis), 210 

— — after embolism, 215 

clinical aspects of, 213 

consecutive, 207, 211 

in ataxy, 214 



398 



INDEX 



Atrophy, optt^ poetpaj^tic^ 

207,211 
^ — primary, 213 

— — prognous in, 214 
progresaiTe, 218 

— — pupils in, 213 
sight in, 213 

in bydrocepbalas, 377 

Atropine, action on healthy eye, 

28,29,889 
-^ elFect8 on tension, 890 
-~ irritation, 82 

— in caUract, 159 

-— — corneal ulcers, 99, 103 

— — glaacoma, 247 

iritis, 121 

Axial myopia, 273 
Axis, optic of eye, 22 

— principal of a lens, 4 

— secondary of a lens, 4 

— Yisnal of eye, 18, 22 

Bandages, 891 

— after cataract operations, 855 
excision of e^e, 887 

^ in iritis, 128 
ophthalmia, 79 

— — ulcers of cornea, 101 
Basedow's disease, 882 
"Black eye," 268 
Blennorrhosa of conjunctiva, 

74 

Blepharitis, 61 

Blepbaroplasty, 827 

Blepharospasm, 92 

Blindness of one eye, undis- 
covered, 219 

Blood-vessels of choroid, 167 

eye, external, 24 

retina, 181 

Blows on the eye, 189 

Bone in eye, 20 

Bony tumour of lid, 257 

Brain {see Cerebral). 

Buller's shield, 76 

Buphthalmos, 111 

^•irns of eye, 142 



Bnrow's operation, 824 

Canaliculus, diseases of, 69 
Canthoplasty, 828 
Cataract, 148 

— atropine in, 159 

— concussion, 157 

— congenital, 157 

— cortical, 149 

— diabetic 869 

— diagnosis, 152 

— dotted cortical, 150 
*- discission, 856 

— extraction, 349 

aflter operations, 856 

history, 854 

— glasses, 164 

— hard, 149 

— in myopia, 159 

— lamellar, 150 

— mature, 158 

— mixed, 149 

— Morgagnian, 158 

— nuclear, 149 

— operations, 160, 349 

— over-ripe, 158, 160 

— primary, 152 

— polar, anterior, 152 
posterior, 152, 199 

— progpnosis, 158 

— pyramidid, 150 

— secondary, 152 

— sight after removal, 168 

— soft, 149 

— solution, 856 

— suction, 858 

— symptoms, 152 

— traumatic, 157 

— treatment, 159 

— zonular {see Lamellar), 150 
Catarrhal ophthalmia, 78 
Caastics, injuries by, 142 
Cellulitis of orbit, 264, 883 
Central choroiditis, 176 

— nervous system eye diseases, 

375 

— scotoma, 220, 869 



INDEX 



399 



Centre of rotation of eye, 13 
Cerebral tamour, neuritiei in, 

209, 375 
-*- syphilis, neuritis in, 210, 376 
Cerebritis, neuritis in, 377 
Cerebro- spinal meningitis, eye 

diseases, 365 
Cbalaaion, 64 

Chancre on eyelids, 67, 359 
Chemosis, 75 
Cherry -red spot, 196 
Chloride of zinc paste, 395 
Cholesterine in ▼itreous, 233 
Choroid, appearances in disease, 

168 

— atrophy of, 168 

— colloid of, 173 

— coloboma of, 179 

— congestion of, 179 

— diseases of, 166 

— healthy, 167 

— hflsmorrhages in, 280 
— - myopic changes, 176 

— rupture, 172 
— ^rcoma, 259 

— tubercle, 172, 178, 870 
Choroidal atrophy in myopia, 

177 

— exudation, 178 

^- disease with cataract, 178 

— haemorrhages, 172, 173, 280 

results, 178 

Choroiditic atrophy of disc, 175, 

188 
Choroiditis, central senile, 177 

— disseminata, 174 
^- hsemorrhBgic, 179 

— in hydrocephalus, 877 

— senile, 177 

— syphilitica, 172 
Chronic conjunctivitis, 89 
Ciliary body, sarcoma of, 259 

— congestion, 24, 115 

— muscle; paralysis of, 139, 317 

— region, diseases of, 125 
Circum-corneal zone, 24 
Clear sight, optical opnditionB,14 



Coldiniritis, 123, 124 

Coloboma of choroid {congenital 
cleft in choroid), 179 

■ iris {cleft in iris, congen- 

ital or the result of iridec- 
tomy), 124 

Colour blindness, 228 

— in atrophy, 213 

— tests, 394 

Colour perception, testing, 35 
Colours, fields of vision for, 230 
" Commotio retina," 141 
Congenital absence of iris, 124 

— cataract, 157 

— coloboma, 124, 179 

— dermoid cysts, 270 
tumour, 256 

— fibro-fatty growths, 256 

— irideremia, 124 

— ptosis, 68 
Congestion choroidal, 179 

— ciliary, 24, 92, 114 

— circum-corneal, 24 

— conjunctival, 26 

— episcleral, 27 

— in iritis, 11 4 

— of retina, 183 

— of optic disc, 181, 204 

— varieties of, 27 
Conical cornea, 104, 341 
Conjunctiva, diseases, 74 
Conjunctivitis {see Ophthalmia). 
Contagion, conjunctival, 74 
Convergent squint {see strabis- 
mus) 

Convulsions and lamella cata- 
ract, 380 
Coredialysis, 139 
Cornea, abrasion, 141 

— abscess, 96 

— conical, 104, 341 

— diseases, 90 

— focal length, 13 

— foreign body, 388 

— inspection, 322 

— lead deposit, 113 

— operations, 388 
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Cornea, tteaminen, 90 

— tramrene calcareoiis film, 

111 

— Qloeration, 91, 92 

^ — atropine in, 92, 102 

eterine in, 102 

foineotation, 101 

paracentesis, 101 

pblyctennlar, 94^ 95 

recarrent, 95 

— - — section for, 101 

serpiginous, 101 

seton for, 100 

— — sapparatingTf 101 

treatment) 98 

Crescents in astigmatism, 177 

— myopia, 176, 277 
Crystolline lens, spherical aber- 
ration of, 6, 14 

— focal length of, 13 
Cnp physiological, 46 

~ in Qlancoma, 238, 241 
Cataneons horn, 65 
Cyclitis, 129 

— traumatic, 129 

— suppurative, 131 

— syphilitic, 860 
Cydo-iritis (*ee Sclero-) 

— keratitis {tee Sclero-) 
Cydopleg^a (paralysis of ciliary 

muscle), 317, 363 

— diphtheritic, 363 
Cysticercus, 374 
~ CellulosaD, 234 

Cystic tumours in lids and orbit, 

268,270 
Cysts of conjunctiva, 256, 257 
~ of iris, 262 

Dacryo-cystitis, chronic {injiam- 
mation of lacrimal 9ac), 

71 
Dacryo-liths, 70 
Dacryops, 270 
" Dangerous zone," 132 
Daturin, 82 
Day blindness, 227 



Decentred lens, 10 

Delirium after eye operationB, 

355 
Dermoid eysts of eyebrow, 270 

— tumour of eyeball, 256 
Detachment of retina, 139 

in myopia, 280 

Diabetes, eye diseases, 368 
Diabetic amblyopia, 369 

— cataract, 368 

— retinitis, 369 
Dioptre, 15 

— Dioptric system of spectade 

lenses, 15 
Diphtheria, eye disease, 362 
Diptheritic paralysis of accom- 
modation, 363 
recti muscles, 363 

— ophthalmia, 363 
Diplopia (see also strabismus 

and paralysis), 22, 307 

— binocular, 22 

— crossed, 309 

— homonymous, 290, 809 

— uniocular, 22 4k 
Direct examination, 40, 49 
Discission of cataract, 356 
Dislocation of lens, 139, 165 
Disseminated choroiditis, 174 

— sclerosis, eye diseases, 378, 

380 
Disticbiasis, 87 
Double sight, 22 
Duboisin, 82 

Ecchymosis in catarrhal oph- 
thalmia, 79 

— of eyelids, 263 
Echinoooccus, 374 
Ectropium, operations, 326 
Eczema, marginal, 62 
Embolism of eye in pysmiS} 

365 

— central artery, 195 
Emmetropia, 272 
Emphysema of o^bit, 263 
Endemic nyctalopia, 226 
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Entozoa in eye, 374 
Entropion, organic, 87, 823 

— spasmodic, 322 

— operations for, 323, 323 
Epicanthus, 68 
Epilation, 63, 321 
Epiphora, 69 
Episcleritis, 125 
Epithelioma of conjunctiva, 257 
Erysipelas of face, blindness 

from, 383 
Eserine,action on healthy eye,391 

— in extraction of cataract, 353 

— — glaucoma, 248 

— — mydriasis, 390 

ulceration of cornea, 102 

Eversion of upper lid,. 321 

Examination, focal, 37 

-— of blood-vessels of eye, 24 

— — colour perception, 35, 229 

— — cornea, 19 

eye, external, 19 

field of vision, 29 

— mobility of eye, 20 

pupils, 28 

refraction of eye, 51, 272 

— — tension, 19 

— ophthalmoscopic, 39 

direct, 40, 49 

indirect, 39, 43 

Excision of eye, 836 

— r rules for, 144, 254, 261 

in sympathetic disease, 

133, 136 
Exclusion of pupil, 117 
Exophthalmic goitre, 382 
Exostoses, ivory, of orbit, 267 
Extraction of cataract (see 

Cataract), 356 
Eye disease in relation to general 

diseases, 359 
Eye, protrusion of, 266 

— refracting surfaces, 12 
Eyelids, diseases, 61 

— wounds, 265 

Facial nerve, paralysis, 382 
" False image,'' 23, 308 



" Far point," 33 
Feigned blindness, 29, 30, 213 
Field of vision, 29, 30, 213, 238 
Fifth nerve paralysis, 382 
Filtration scar, 250 
Flap extraction, 353 
Flittering scotoma, 374 
Focal illumination, 37 

— interval, 276 

Focus, anterior of eye, 13 

— coigugate of a lens, 6 

— principal of a lens, 6 

— virtual of a lens, 6 
Foreign body in eye, 144 

orbit, 266 

on cornea, 141 

Fdrster's operation, 161 
Fourth nerve paralysis, 313, 317 
Fovea centralis, 48, 182 
Fractare of orbit, 263 
Frontal sinus, distension of, 266 
Functional diseases, 217 
Fundus of eye, examination, 43 

— ^ — definition, 41 
Fungus in canaliciUus, 70 
Fusion power of ocular muscles, 

11 

(Gelatinous exudation in an- 
terior chamber, 116 

(General diseases causing eye 
disease, 859 

General paralysis of insane, eye 
diseases, 378 

Giddiness from ocular paralysis, 
315 

Glasses, protective, 392 

— {see Spectacles). 
Glaucoma, 236 

— absolute, 240 

— acute, 239 

— after extraction of cataract, 

253 

— atropine in, 252 

— causes, 240, 247 

— chronic, 237 

— cornea in. 111 

26 
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QlftnoomA, cupping, 238, 241 

— eterine in, 248 
^ fiilmfnanii, 340 

— hmnorrhagie, 264 

— <* inflammatory/* 288 

— malignum, 268 

— mechaniBm of, 246 

— neuralgia preceding, 876 

— operations, 248, 843 

— premonitory stage, 237 

— primary, 236 

— prognosis, 261 

— remittent, 239 

— secondary, 263 

— — to anterior synechisB, 268 

— — — cataract extraction, 

268 
— dislocation of lens, 263 

— — — posterior synechie, 119, 

129 

sympathetic iritis, 134 

tumonr, 258, 260 

— second operation, 262 
•— simplex, 238 

— subacute, 288 

— theory of iridectomy, 260 

— treatment, 248 

— vitreous humour in, 244 
Glioma of retina, 268 
Goitre> exophthalmic, 382 
Gonorrhoea! ophthalmia, 882 
Gout, eye diseases, 373 

— cyclitis, 130, 373 

— iritis, 120, 372 
Grafting, 328 
Granulur lids, 82 

— ophthalmia, 82 

results of, 86 

Granuloma of iris, 262 
Graves's disease {see Goitre). 
Gummatous sclerotitis, 127 

— tarsitis, 266 
Gunshot injuries, 143, 266 

HsBmorrhage, after extraction, 
162 

— conjunctival, 79 



Hiemorrhage^ choroidal. 169, 

178, 179, 280 
" in iritis, 116 

— ^ renal retinitis, 198 

— into anterior chamber, 115, 

189 

— — optic nerve, 197 

— vitreous, 140, 234 

— intraocular, 189 

— orbital, 288 

— retinal, 187, 869 

— — in blood diseases, 369 

— secondary, after iridectomy, 

847 

— glaucoma, 264 

— retinitis 373 
Hard cataract, 149 

Heart disease, eye diseases, 369 
Hemeralopia {day blindness), 

227 
Hemianopia, 222 
Hemiopia, 222 
Hereditary amblyopia, 221 

— disease of retina, 198 

— syphilis, eye diseases, 361 

— gout, eye diseases, 873 
Herpes of conjunctiva, 80 

— — cornea, 93 

— Zoster, eye diseases, 881 
Homonymous diplopia {see Di- 
plopia). 

Hyalitis {if^lamnuUian of mtrs' 
ous) {see Vitreous). 

Hydatid of orbit, 268 

Hydrocephalus, optic atrophy, 
eye diseases, 377 

Hydrophthalmos, 111 

Hyperesthesia of retina, 224 

Hypermetropia, 286 

— acquired, 287 

— haze of disc, 184 

— tests for, 293 
Hyphaema {blood in lower part 

of anterior chamber), 115 
Hypopyon {pus in lower part 
of anterior c1umiber\ 97, 
116 
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Hypopyon, ulcer, corneal section. 

Hysterical amaurosis, 223 

Ice blindness, 226 
Idiopathic phthisis bnlbi, 181 
Images formed by lenses, 7 

— retinal, influence of lenses on, 

13 
Indirect examination, 39, 43 
Injuries of eyeball, 138 

orbit, 263 

Insufficiency muscular, 276 
Intraocular tumours, 258 

— haemorrhage {tee HsBmorr- 

hage) 

Iodoform in purulent ophthal- 
mia, 77 

Iridectomy, 344 

— distortion of image after, 14 

— exciting glaucoma in other 

eye, 247 

— in cataract extraction, 350 

corneal opacity, 12^ 

ulcer, 101 

glaucoma, 248, 343 

iritis, 123 

Irideremia, congenital, 124 
Irido-choroiditis, 129 
plastic, 121 

— -cycHtis, 131 

traumatic, 131 

Iridodesis, 343 

Iridoplegia {paralysis of iris), 
317 

— reflex, 817 
Iridotomy, 344 
Iris, colour, 27 

— cysts, 262 

— diseases, 114 

— epithelial tumour, 262 

— granuloma, 262 

— operations, 342 

— paralysis, 317 

• — tremulous, 139 

— tubercle, 261 

— tumours, 261 



Iritis, 114 

— after extraction, 163 

— atropine, 121 

— chronic, 120 

— cold in, 124 

— gelatinous exudation, 116 

— glaucoma secondary to, 119, 

129 

— gonorrhoBO-rheumatic, 872 

— gouty, 120, 372 

— heat in, 122 

— heredito-gouty, 120, 373 

— in corneal ulcer, 96, 121 
interstitial keratitis, 105 

— iridectomy, 123 

— leeches in, 122 

— with nodules, 115, 120 

— paracentesis, 122 

— plastic, 120, 134 

— pupil in, 116 

— recurrent, 120 

— results, 118 

— rheumatic, 120, 371 

— serous, 117 

— suppurative, 116, 131, 162 

— sympathetic, 134 

— syphilitic, 120 

— traumatic, 121 

— treatment, 121 
Iritomy, 344 
Ischoemia retinse, 198 
Ivory exostosis, 267 

Jequirity in trachoma, 88 

Keratitis, diffuse, 105 ! 

— interstitial, 106, 362 
iritis in, 106, 108 

— marginal, 93, 95, 106 

— parenchymatous, 105 

— punctata, 110, 129, 134 

— secondary forms, 110 

— strumous, 93, 106 

— syphilitic, 106, 362 
Keratoscopy, 66 

Kidney disease, eye diseases. 
368 
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Kapiopiii AjfHeriea, 224 

Laerimal apparatiu, diaeases, 09 

— canalicoli » 70 

— gland M 266 
abMeti, 266 

^ obatniction, 69, 70, 71 

— punctnin, idterations, 69 

— sac, diseases, 70 
abscess, 71, 329 

— strictare, 72, 380 
Lacrimation, 69 
Lamellar cataract, 150, 156 

treatment, 164 

and convnliions, 880 

Lamina crihrosot 46 

Lateral sclerosb, eye diseases, 

378 
Lead-opacity of cornea, 113 
•^ poisoning, eye diseases, 366 
Lebrnn's extraction, 352 
Leeches in iritis, 122 

pnmlent ophthalmia, 77 

Lens, axes of, 4 
^ concave, 16 

— crystalline, changes pre- 

ceding cataract, 150 

dislocation, 165. 253 

examination, 38 

myopia dne to changes 

in, 285 
senile changes, 148 

— decentred, 9 

— definition, 3 

— foci of, 5, 6 

— images formed by, 6 

— refraction by, 4 

— refractive power of, 8 

— signs for convex and con- 

cave, 16 

— spherical aberration, 5 
Lenses, numeration of, 14 

— table of spectacle, in dioptres 

and inches, 17 
Lencocythsemia, eye diseases, 

369 
Lencoma, 91 



Lioe on eyelashes, 66 
Light, efiect of intense, 201 
Limebnmi 142 
Linear extraction, 360 
Lippitndo, 62 

Locomotor ataxy, cycloplegia, 
378 

— diplopia, 378 

— iridoplegia, 378 

— optic atrophy, 210, 212, 877 
Lnpns, 67 

— conjunctival, 255 
Lymphatic cyst of coigmictiva, 

256 

' Macula lutea, 48 
Magnet for removal of piece of 

iron, 145 
Malarial fever, eye diseases, 364 
Malignant tumours {see Tu- 
mours). 
Malingering, 11, 228 
Marginal keratitis, 93, 95, 106 
Measles, eye- diseases, 364 
Megalopsia, 227 
Megrim, eye-symptoms, 374 
Meibomian concretions, 65 

— cyst, 64, 321 
Membranous ophthalmia, 80, 

363 
Meningitis, epidemic cerebro- 
spinal, 365 

— eye diseases, 365, 376 

— ocular paralysis, 317 

— optic neuritis, 376 

— recovery with optic atrophy, 

377 

— syphiUtic, 376 

— tubercular, 371, 376 
Mercurial teeth, 381 
Micrococcus of trachoma, 85 
Micropsia, 227 

Miosis (persistent contraction 
of pupil) , 382 

— pralytic, 316, 382 * 

— in spinal disease, 379 
Miotics, action, 389 
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Mobility of eye, examination, 
20 

— — in myopia, 21 
MoUnBcnm contagiosnm, 66 
Moon-blindness, 226 
Morgagnian cataract, 118 
Mncocele, 71 

Muco-purnlent ophthalmia, 78 
Mnscs volitantes, 227 
Muscular asthenopia, 224, 276 
Mydriasis (persistent dilatcttion 

of pupil) paralytic, 815, 
316 

— traumatic, 140 
Mydriatics, action, 389 
Myopia, 273 

— accommodation in, 276 

— axial, 273 

— causes, 281 

— choroidal changes, 176, 877 

— complications, 276 

— crescent, 277 

— from conical cornea, 286 
incipient cataract, 286 

— of curvature, 2^86 

— spectacles in, 282 

— strabismus in, 276, 311 
7— te^ts for, 276 

— traumatic, 141 

— treatment, 282 

Nsvus of lids and conjunctiva, 

270 
Nasal duct, diseases of, 70 

probing, 830 

" Near-point," 83 

Nebula, 91 

Nerve-fibres, optic, opaque, 183 

Nerve, facial, paridysis, 69, 882 

— fifth, paralysis, 382 

— fourth, paralysis, 313, 317 

— optic, inflammation (see 

Neuritis) 

atrophy (see Atrophy) 

— ^ixth, paralysis, 312, 317 
•^ sympathetic, paralysis, 888 

— third, paralysis, 314 



Neuralgia, eye symptoms, 376 

— preceding glaucoma, 376 

neuritis, 375 

Neuritis, optic, appearances, 

204 

descending, 202, 203 

in cerebral tumour, 376 

■ cerebritis, 377 

lead-poisoning, 366 

meningitis, 376 

7" syphilitic brain dis- 
eases, 376 

pathology, 203 

retro-bulbar, 210, 219 

Neuro-retinitis, 208 
Neurotomy, optico-ciliary, 838 
Night-blindness, 198 

— functional, 226 

Nitrate of silver in corneal ulcer, 
99 

ophthalmia, 77, 78 

staining conjunctiva, 113 

Nodal point of eye, 12 
Nyctalopia (niffht-blindness) 198 

— endemic, 226 
Nystagmus, 319 

— in disseminated sclerosis, 880 

— miner's, 319 

Objects, apparent size of, 34 
Oblique illumination, 37 
Occlusion of pupil, 118 
Ocular paralysis (see Paralysis) 
Onyx, 98 

Opaque optic nerve-fibres, 188 
(derations, 321 

— for abscess of orbit, 264 

abscission of eye, 837 

artificial pupil, 342 

canthoplasty, 828 

cataract, 349 

after operations, 366 

causes of failure, 162 

extraction, 349 

needle, 366 

— — — solution, 866 
suction, 368 
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OpentioQ for distended frontal 
einns, 266 

— — divbion of canthns, 828 

— — ectropion, 326 

entropion organic, 323 

— — — spasmodic, 322 
-» — epilation, 321 

erersion of eyelid, 321 

excision of eye, 336 

— — foreign body on cornea, 

338 

— ^ inspection of cornea in 

photophobia, 92, 322 
«- — iridectomy, 342 
-^ — iridodesis, 343 

— — iridotomy, 344 

lacrimal abscess, 71 » 329 

stricture, 330 

•— — Meibomian cyst, 321 

— — paracentesis of anterior 

duimber, 339 

peritomy, 328 

ptosis, 328 

— — sclerotomy, 347 

— -^ slitting canalicnlos, 329 

— •— strabismus, 331 

— •— trichiasis, 323 
readjustment, 336 

— lacrimsl, 329 
^ on cornea, 338 

eyelids, 321 

iris, 342 

Ophthalmia, 74 

— after ezanthems, 79 

— catarrhal, 78 

— chronic, 89 

— croupous, 80 

— diphtheritic, 80, 363 

— follicular, 83 

— from atropine, 82 

cold, 80 

eserine, 82 

— .— irritants, 80 

— gonorrhosal, 74 

— granular^ 82 

— impetiginous^ 80 
-^ in eczenoa, 80 



Ophthalmia in erysipelas, 80 
herpes zoster, 80, 381 

— membranous, 80, 363 
— - muco-purulent, 78 
«- neomrtorumy 74 

— phlyctenular, 80, 93 

— purulent, 74 

— pustular, 98 

— rheumatic, 80, 371 

— sympathetic* 131 

— tarn, 61 

Ophthalmitis, sympathetic, 181 
Ophthalmoplegia externa, 316, 

379 

— intemat 817 
Ophthalmoscopes, 393 
Ophthalmoscopic examination, 

39 

direct method, 40, 49 

in myopia, 49 

indirect method, 39, 43 

Optic disc, atrophy, 210, 377 
congestion, 184 

— — healthy, 45 

— nerve, leases of, 202 

{eee also Neuritis and 

Atrophy). 
from syphilis, 210, 

301 

pathological changes, 202 

sclerosis, 212 

tumours, 261, 266 

Optical outlines, 1 
Optico-ciliary neurotomy, 838 
Orbicularis, spasm, 92 

— paralysis, 69, 882 
Orbit, abscess of, 264 
-— cellulitis of, 264 

— diseases of, 263 

— emphysema of, 263 

— foreign body in, 266 
-^ tumours, 26i6 

— wounds of, 266 
Oscillation of pupil, 29 

Pannus {extemive iuperfieial 
vaeauarify of eornoa), 87 
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Pannns, phlyctenular) 96 
^ trachomatous, 87 
Panophthalmitis, 181 

— purulent* 131, 162 
— • pyemic, 365 

-«• sympathetic, 181 

— traumatic, 144 

Papillitis (iw/UimmaUon of optic 
disc) (sec Neuritis). 

Papnio-retinitis, 192, 208 

Pftracentesis of anterior cham- 
ber, 102, 339 

— • for corneal ulcer, 101, 102 

— ' — glaucoma, 349 

iritis, 122 

Parallactic movement, 190 

Paralysis, associated, 379 

-^ central, 376 

^ diphtheritic, 863 

— in spinal disease, 878 

— ocular, 307 

— of cervical sympathetic nerve, 

816 

— «— ciliary muscle, 139» 317» 

868 
external ocular muscles, 

311 

rectus (6th N.)» 312 

— > — facial nerve, eye disease, 

382 

— ^ fifth nerve, eye disease, 

382 

— — internal ocular mascles, 

139, 316 

iris, 139, 316 

•^ — superior oblique (4th N.), 

318, 317 
third nerve, 314 

— peripheral, 380 

— syphiUtic, 360, 362, 880 
Paralytic miosis, 316 

— mydriasis, 316 
Pediculus pubis, 66 
Perforating conjunctival ulcer, 

95 
Perimeter, 82 
Periostitis of orbit, 264 



Peritomy, 88, 328 
Phlyctenular affections, 79, 98 

— pannus, 96 
Photophobia, 92, 100 
Phthisis bulbi, idiopathic, 181 
Physiological cup, 46 
Pigment in retina, 198, 200 
^ on choroid, 166, 169, 200 
Pilocarpine for detached retina, 

190 
Pinguecula, 266 
Polyopia uniocularis, 153 
Polypus, lacrimal, 71 
Posterior nodal point, 12 

— polar cataract, 155 

— staphvloma, 277 

— synechia, 114 

total, 117 

Preliminary iridectomy, 342, 

361 
Presbyopia, 803 

— in myopia, 304 

— table, 306 

Primary optic atrophy, 218, 877 
Prism, action of, 9, 85 

— uses of, 9 

Prismatic spectacles, 285 
Probing nasal duct, 380 
Projection, 3 
Prolapse of iris, 163 
in cataract extraction, 

163, 364 
in sclerotomy, 249, 

348 
Progressive optic atrophy, 213, 

877 
Proptosis, 23, 24, 266 

— in orbital disease, 267 
Protective glasses, 392 
Pseudo-glioma, 259, 366 
Pterygium, 255 

Ptosis (falling of upper lid) 
congenital, 68 

— from granular lids, 88 

— operations, 328 

— paralytic, 314 

— traumatic, 263 
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Palsation, retinal, in aortio dis* 

eMe,8G9 
Pulsating tumour of orbit, 267 
Pnpil (see alto Iris, Synechia) 

— actiona, in health, 28 

— contraction firom congestion. 



'— examination, 28 

— exdnnon, 117 

-» inflnenoe on tight, 14 

— in diphtheritic cycloplegia, 

863 

optic atrophy, 210, 213 

iritis, 116 

neuritis, 210 

— — spinal disease^ 378 

— ocdnsion, 118 

— total posterior synechia, 117, 

263 

— why black, 39 

PapiUary membrane, remains 

of, 124 
Pnpilloscopy, 66 
Purpura, eye disease, 366 
Pustular ophthalmia, 93 
Pyemia, eye disease, 366 

Quinine amblyopia, 867 

— lotion in diphtheritic oph- 

thalmia, 82 

^' Rainbows " in glaucoma, 237 
Readjustment of ocular mus- 
cles, 336 
Recurrent vascular ulcer, 94 
Reflex iridoplegia, 378 
Refraction, 1 

— by a prism, 2 

— determination by ophthal- 

moscope, 61 

— •— retinoscopy, 66 

— errors, 272 
»- of light, 1 

the eye, 12 

Befractiye index, 1 

Relapsing fever, eye diseases, 

364 



Relative accommodation, 34 
Renal disease, eye diseases, 192, 

368 
Retina, ansBstheaia, 224 

— appearances in disease, 183 
health, 47, 181 

— atrophy, 188 

— blood-vessels, 48, 181 

— concussion, 141 

— congestion, 183 

— detachment, 139, 188 

— diseases, 181 

— functional diseases, 226 

— glioma, 268 

— hyperesthesia, 224 

— pigmentation, 198, 200 

— tubercle, 181 

— white patches, 186, 193 
Retinal embolism, 196, 370 - 

— hemorrhage, 186, 370 
in blood diseases, 864, 

369 

— image, 12, 13, 14 

— — in myopia, 13 

influence c^ lenses on size, 

13 

— thrombosis, 196, 370 
Retinitis, albuminuric, 186, 192, 

368 

— apoplectica, 196 

— diffused, 186 

— hffimorrhagic, 196, 373 
^ from ansmia, 369 
lead, 366 

leucocythsmia, 369 

malarial disease, 366 

— pigmentosa, 198 

— renal {see Albuminuric). 
» syphiUtic, 191, 360 

— with choroiditis, 191, 200 

optic neuritis, 192, 208 

Rheumatism, eye diseases, 371 

Ring-scotoma, 192 

Ripening cataract, operation, 

161 
Rodent ulcer, 66 
Rotation of eye, centre, 13 
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Bnpture of choroid, 139 
eyeball, 138 

Saemisch's operation, 101 
Sag^-g^n granulations, 83 
Salmon patch, 106 
Sarcoma of choroid, 259 

ciliary body, 259 

irig,262 

— — sclerotic, 257 
Scalds of eye, 152 

Scarlet fever, eye disease, 79, 362 
Scarring of conjunctiva, 87 
Scleral ring, 45 
Scleritis, 125 
Sclero-iritis, 127 

— keratitis, 127 
Sclerosis of optic nerves, 212 
Sclerotic, rupture, 138 
Sclerotic - choroiditis posterior, 

177 
Sclerotitis, 126 
Sclerotomy, 249, 347 
Scotoma (an area of defect or 

blindness in the visual field), 

220 

— central, 220 

— flittering, 874 
Scrofulous eye-diseases, 371 

— sclerotitis, 127, 374 
Scurvy, eye disease, 365 
Secondary cataracl^ 152 

— glaucoma, 119 

— keratitis, 110 

— operations for cataract, 356 

— squint, 21 

Senile changes in accommoda- 
tion, 804 

choroid, 177 

lens, 148 

— failure of vision, 31 
Septiceemia, eye diseases, 866 
Serous iritis, 117 
Serpiginous ulcer, 96 
Setons in ulcers of cornea, 100 

syphilitic keratitis, 108 

Shades, 100, 392 



Short sight, 273 
Sight, acuteness, 32 
testing, 32 

— after cataract operations, 

164 

— field, 29 

for colours, 31 

— in optic atrophy, 213 
neuritis, 207 

— optical conditions of clear, 14 
Silver staining of conjunctiva, 

113 
Sloughing of cornea, 76 
Smallpox, eye disease, 362 
Snow-blindness, 226 
Soft cataract, 150 
Solution of cataract, 356 
Sparkling synchysis, 233 
Spasm of accommodation, 275 
Spectacles in astigmatism, 300 

— — hypermetropia, 291 

myopia, 282 

presbyopia, 305 

unequal eyes, 303 

— prismatic, 225, 285 

— lenses, table of, 17 

Spinal cord disease, eye diseases, 

377 
Spongy exudation in iritis, 116 
Spring catarrh, 95 
Squint (see Strabismus). 
Staphyloma (a bulging of the 

sclerotic or cornea). 

— anterior, 128 

— posterior, 176, 277 
Stillicidium lacrimarum, 69 
Stomatitic teeth, 381 
Strabismus, alternating, 21, 

290 

— apparent, 22 (footnote) 

— causes, 310 

— concomitant, 290 

— convergent, 21, 289 

— definition and varieties, 21 

— divergent, 21 

— examination, 21 

— in hypermetropia, 289 
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Stnbiimot in myopia, 276, 

311 
^ pftmlytie, 811 

— periodic, 290 

— primary, 21, 315 

— secondaiy, 22, 315 

— tpontaneoDB diBappearance 

of, 291 
Stmmoas eye diseaaas, 373 

— ophthalmia, 93 
Stye, 63 

Suction of cataract, 358 
Sappreasion of image, 217 
Suppuration after extraction, 

162 
Sycosis tarsi, 61 
Sympathetic inflammation, 131 

— irritation, 131 

— nerve, paralysis, 382 

— ophthalmitis, 131 
Symblepharon, 142 
Synchysis, sparkling, 233 
Syndectomy, 88 

Synechia (adhenon of iris), 

anterior, 144 
caasing glancoma, 253 

— posterior, 115, 129 
Syphilis, acquired, choroiditis, 

360 

eye diseases, 369 

-» — iritis, 359 

keratitis, 360 

ocular paralysis, 318 

retinitis, 191, 360 

brain disease, 209, 210, 

361 

— inherited, choroiditis, 361 

eye diseases, 361 

iritis, 361 

keratitis, 105, 362 

— — ocular paralysis, 362 
retinitis, 361 

— orbital disease, 269 

— sclerotitis, 127 

— tarsitis, 255 

— ulcers of eyelids, 67 
Syphilitic teeth, 383 



TUsitis, syphilitic, 255, 360 
Teeth in lamellar cataract, 380 

— syphiUtic, 109, 383 
Tenotomy, 331 

Tension of the eyeball, exami- 
nation, 19 

— «- diminished, 131 
increased, 246 

— — in glaucoma, 238, 240, 

246 
iritis, 116, 129 

— — — paralysis of fifth 

nerve, 247 

variation, 20 

Testtypes, 32,33, 392 
Third nerve paralysis, 314 
Thrombosis of retinal artery, 

196 

vein, 195 

Tinea tarsi, 61 

Tobacco amblyopia, 221, 366 

Total posterior synechia, 117, 

119 
Toxic amblyopia, 367 
Trachoma, 82 
Traumatic astigmatism, 141 

— catarad^ IM 

— cycloplegia, 139 

— irido-cycUtis, 121, 131 

— irido-plegia, 139 

— iritis, 121 

— myopia, 141 

— panophthalmitis, 121 

— ptosis, 263 
Trichiasis, 88, 323 
Tubercle of choroid, 261 

iris, 261 

Tuberculosis, eye diseases, 370 
Tumours, intraocular, 258 

— ot* eye, 255 

— — eyelids, 255 
front of eyeball, 255 

— — orbit, 263 
Typhus, eye disease, 362 . 

Ulcers of cornea (see Cornea). 

— lids, syphilitic, 67 
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Ulcers of lids, Inpas, 256 

rodent, 66 

Undiscovered blindness of one 

eye, 219 
Unequal refraction of the two 

eyes, 303 
Urssmic amaurosis, 362 

Vmus vorHcota, 167 
Virtual image, size, 7 
Vision {see Sight). 

— field (see Field and Sight). 
Visual angle, 12 

— axis, 13, 307 

Vitreous humour, cholesterin, 
233 

— diseases of, 231 

^ dust-like opacities, 176 

— examination, 49, 232 

— hemorrhage, 234 
^ — traumatic, 138 

— in choroiditis, 176, 235 
Vitreous humour in glaucoma, 

235,244 



Vitreous humour in irido-cydi- 
tis, 129, 235 

myopia, 234 

retinitis, 235 

— opacities, 231 

Warts, 66 

— ooDJunctival, 255 
Watered-silk appearance of re- 
tina, 182 

Watery eye, 69 
Waxy disc, 175, 199 
Whooping cough, eye diseases, 

361 
Woolly disc, 207 
Wounds of eyeball, 143 

eyelids, 265 

orbit, 265 

XantheUuma palpebrarum, 65 

Yellow spot, 48 

Zonular cataract, 150, 164, 380 
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peutka: a Glinioal Guide to the Action of Medidnee. By C. 
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Ixmdon Hospital. Fifth Edition. With 111 Engravings. Fcap. 8vo, 7b. 

By the same A ufhor. 

The Student's Outlines of Medical Treat- 
ment. Second Edition. Fcap. 8yo, 7b. 
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Edition. With 91 Engravings. Fcap. 8yo, 6b. 6d. 

EAM8B0THAM.— The Principles and Practice 
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RJEYNOLDS.— Notts on Midwifery: specially 
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ROBERTS.— The Student's Guide to the Practice 
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SCHROEDER.—A Manual of Midwifery ; includ- 

ing the Pathology of Pr^inancy and the Puerperal State. By Kabi. 
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MARSH, — Microscopical Section-Cutting : a 
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Sections. By Dr. Stlybstsb Mabsh. Second Edition. With 17 
Engravings. Fcap. 8vo, 88. 6d. 

MARTIN. — A Manual of Microscopic Mounting. 

By JoHB H. Mabtib, Member of the Society of Public Analysts, ftc 
8ec(md Edition. Witii several Plates and 144 Engravings. 8vo, 7s. 6d. 



OFHTHALMOLOaY. 
DAOUENET.—A Manual of Ophthalmoscopy 

for the Use of Students. By Dr. Daoubbbt. Translated by C. S. 
Jbafvbbsob, Suigecm to the Newoastie-on-Tsnie Eye Infiimaiy. With 
Engravings. Fcap. 8vo, Ss. 

HIGOENS.— Hints on Ophthalmic Out-Patient 

Practice. By Ghablbs Hioobks, F.B.C.S., Ophtfaahnio Surgeon to, 
and Lecturer on Ophthalmology at, Guy's Hospital. Second Edition. 
Fcap. 8vo, 8s. 

JONES. — A Manual of the Principles and 

Practice of Ophthalmic Medidne and Sur ger y . By T. Whabtov Jovbs, 
F.B.C.8., F.B.S., late Ophtimlmic Surgeon and Professor of Ophthalmo^ 
logy to TJniveratty CioUege HospitaL Third Edition. With 9 Goloored 
Plates and 178 Engravings. F019. 8vo, ISs. 6d. 
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OFHTHAIiMOLOQY — continued, 
MACNAMARA, — A Manual of the Diseases of 

the Eye. By Chaalxh Mackaiulra, F.B.C.S., Surgeon to, and Iiectarer 
onSargeryatiWestaminsterHiMpitaL Fourth Edition. WithiCoLonred 
FUtes and 86 EngiavingB. Fcap. Svo, 10b. 6d. 

NETTLESHIR—ThG Student's Guide to Diseases 

of the Eye. By Edwabd Kxttlxship, F.B.G.8., Ophthalmic Burgeon 
to, and Leetorer on Ophthahnio Surgery at» St. Thomaa'a Hospital. 
Beoond Edition. With 137 Engravings, and a Set of Ck)loured Papers 
fflustrating Colour-UindnesB. Fcap. Syo, Ts. 6d. 

WOLFE. — On Diseases and Injuries of the Eye : 

a CoorBe of Systematic and Clinical Lectures to Students and Medical 
PkactitionerB. By J. B. Wolfb, MJ)., F.II.C.S.E., Senior Surgeon to 
the Olaogow Ophthalmic Institntion, Lecturer on Ophthalmic Medicine 
and Snigery in Anderson's College. With 10 Coloured Plates, and ISO 
Wood Bngiayinga, 8to. 



PATHOLOGY. 
JONES AND 8IEVEKIN0.—A Manutil of Patho- 

logical Anatomy. By C. Hakdfibld Jonbs, M.B., F.B.S., and Edwabd 
H. SiBTBKivo, M.D., F.B.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Patvb, M.B., A wdstant-Physician and 
Lecturer on General Pkithology at St. Thomas's Hospital. With 196 
Engrayings. Crown 8yo, 16e. 

LANGEREAUX.— Atlas of Pathological Ana- 
tomy. By Dr. Lavcbbbaux. Translated by W. S. Gbbbkfibld, M.D., 
FlcofeflBor of Pathology in the Univenity of Edinburs^. With 
70 Coloured Plates. Imperial 8to, £6 6s. 

VIRGHOW, — Post-Mortem Examinations : a 

Desoriptian and Eiplanation of the Method of Performing them, 
with eepedal reference to Medico-L^al Practice. By Pkofeosor 
BuDOLPH Yibohow, Berlin Charity Hospital Translated by Br. T. B. 
Smith. Second Edition, with 4 Plates. Fcap. 8vo, 8s. 6d. 

WILK8 AND ifOXOiV:— Lectures on Pathologi- 
cal Anatomy. By Sahubl Wilks, M.D., F.B.8., Physioian to, and late 
Lecturer on Ifedidne at, Guy's Hospital; and Waltbb Moxov, M.D., 
F.B.C.P., Physician to, and Lecturer on the Practice of Medidne at, 
Gny*8 HospitaL Second Edition. Witl^ 7 Steel PUtes. 8vo, ISs. 
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PSYCHOLOGY. 
BUGKNILL AND TUKE,—A Manual of Psycho- 

logical Medicine : oontaixmig the Lunacy Laws, Nosology, JStiology, 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
witii an Appendix of Gases. By Jons C. BncKNiUi, M.D., F.B.B., 
and D. Haok Tukb, M.D., F.B.C.F. Fourth Edition, with 13 Plates 
(80 Figures) . 8vo, 26s. 

GLOUSTON. — QXimcsl Lectures on Mental 

Diseases. By Thomas S. Glouston, M.D., Lecturer on Mental Diseases 
in the University of Edinbvu^h. With Coloured Plates. Crown 8vo. 
^ [Nearly ready, 

PHYSIOLOGY. 

CARPENTER,— Prinoii^l^^ of Human Physio- 
logy. By William B. Carpbnteb, C.B., M.D., F.B.a Ninth Edition. 
Edited by Henry Power, M.B., F.B.C.S. With 3 Steel Plates and 
377 Wood Engravings. Svo, Sis. 6d. 

DALTON, — A Treatise on Human Physiology : 

designed for the use of Students and Practitioners of Medicine. By 
John C. Daltoit, M.D., Professor of Physiology and Hygiene in the 
College of Physioians and Sui^ons, New York. Seyenth Edition. With 
252 Engravings. Boyal 8vo, 20s. 

FRET.—Th^ Histology and Histo- Chemistry of 

Man. A Treatise on the Elements of Composition and Structure of the 
Human Body. By Hbikbich Fbbt, Professor of Medicine in Zurich. 
Translated by Abthur E. BiJUCBB, Assistant-Surgeon to the Uni- 
yersity CoUege HospitaL With 608 Engayings. Svo, 21s. 

SANDERSON,— n^nAhoo):. for the Physiological 

Laboratory : containing an E&Kposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. BiraDOir 
SA27DBB80K, M.D., F.B.S. ; E. Elbin, M.D., F.B.S. ; Mighabl Fostbb, 
M.D., F.B.S. ; and T. Laudbb Bbuntoh, M.D., F.B.S. 2 Vols., with 
123 Plates. 8yo,24s. 



SITBGEBY. 
BRYANT. — Pk Manual for the Practice of 

Surgery. By Thomas Bbtaht, F.B.C.S., Snrge<m to, and Lecturer on 
Surgery at, Guy's HospitaL Third Edition. With 672 Engravings 
(nearly all original, many being coloured) . 2 yols. Grown 8yo, 28b. 
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SXTBG-EBY — eonUnued. 
BELLAMY.— The Student's Guide to Surgical 

^T^ttTT ; a DMoriptioii of tlie more important Smgical Begiona of 
Um Hnmaa Body, and an Introdaction to OpentiTe Buiyay . By 
Bdwabd Bbllamt, F.B.C.8., and Member of the Board of Ezemmets ; 
Omg o un to, and Leotver on Anatomy at, Charing Ooob HospitaL 
flooond Bditifln. l^th 76 KigxaTinga. Pcap. 8vo, 78. 

CLARK AND WAG8TAFFK — Outlines of 

Bngmj and Bnigieal Fatliology. By P. La Gbos Clabk, F.B.aS., 
FJL8., Conndtbiff Bm geo n to Bt. Thomas's Hospital. Seoond 
BdttAon. BcvJMd and erpwdfid hy the Author, assisted by W. W. 
WAoaTAFTB, F.B.CB.» Assistani-Sargeon to St. Thomas's HospitaL 
8vo,10i.6d. 

DRUITT. — The Surgeon's Vade-Mecum; a 

Mannal of Modem Smcgery. By Bobbet Deuitt, F.B.C.S. Eteventh 
Bditkn. With 889 SogxayingB. Fcap. 8vo, 14a. 

FEEOUSSON.—A System of Practical Surgery. 

By Sir WnxiAM Fbbousbov, Bart., F.B.C.S., F.B.S., late Sorgeoa and 
nofcBBQg of GUnioal Surgery to King's College Hospital. With 463 
SogxafingB. Fifth Bdition. 8vo, 81s. 

HEATH. — ^A Manual of Minor Surgery and 

Bandaging, for the nae of Ho me S uigoo ns, Dressers, and Jmiior ftacti- 
tionem. ByCnaiSTOPHBa Hkatb, F.B.C.S., Hohne Professor of Clinical 
Ouigei y in Unirenifey College and Surgeon to the Hospital. Seyenth 
Bdition. With 189 BngiayingB. Pcap. Syo, 6s. 

By the same Author. 

A Course of Operative Surgery: with 

Twenty Flatea drawn from Nature by M. LfivaiLLfi, and Coloured 
by hand under hiB direction. Large Svo, 40b. 

ALSO, 

The Student's Guide to Surgical Diag- 

noBlB. Seoond Edition. Foap. 8vo, 6b. 6d. 

MAUNDEE.—OptrsLtive Surgery. By Charles 

p. Mauitdbb, P.B.C.8., late Surgeon to, and Lecturer on Suigeiy at, 
Ihe London Hospital. Seoond Bdition. With 164 Engravings. Post 
8to, 6a. 
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SITEGEBY — corUinued, 
FIRRIK— The Principles and Practice of 

Bnigery. By William Pibbis, F.E.S.E., late Professor of Surg^ery in 
the University of Aberdeen. Third Edition. With 490 Engravings. 
8vo, 28b. 

SOUTH AM. — Regional Surgery : including Sur- 
gical Diagnosis. A Manual for the use of Students. Part I., the 
Head and Neck. By Fbsdbriok A. Southah, M. A.* M.B. Oxon, F.B.C1S.) 
Assistant-Suif^n to the Boyal Infirmary, and Assistant-Lecturer on 
Surgery in the Owen's Collie School of Medicine, Manchester. 
Crown 8vo, 6r. 6d. 



TEBMINOLOGY. 
DUNOLISON, — Medical Lexicon : a Dictionary 

of Medical Sdenoe, containing a concise Explanation of its 'various 
Subjects and Terms, with Accentuation, Etjnnologry, Synonjnnes, &c. 
By BoBLEY DuKOLisoN, M.D. New Edition, thoroughly revised by 
BiCHABD jr. DuKOLisoK, M.D. Boyal 8vo, 28b. 

MATNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Depart- 
ments of Medical Science and Practioe, giving their Derivation, Meaning, 
Application, and Flxmunciation. By Bobebt G. Matne, M.D., LL.D., 
and John Matnx, M.D., L.B.C.S.E. Fifth Edition. Foap. 8vo, 10s. 6d. 



WOMEN, DISEASES OF. 
BARNES,— A Clinical History of the Medical 

and Surgical Diseases of Women. By Bobebt Babkbs, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer od Diseases of Women, &c., at, St. 
George's HospitaL Second Edition. With 181 Engravings. 8vo, 288. 

aOCTSTF.— Practical Treatise on Diseases of 

the Uterus, Ovaries, and Fallopian Tubes. By Professor Coubty, 
Montpelli^. Translated from the Third Edition by his Pupil, Aqnes 
M*Labbn, M.D., M.E.Q.C.P. With Preface by Dr. Matthews 
DuNOAK. Wifb 424 Engravings. 8vo, 24s. 

DVNGAN.--Q\iTiica\ Lectures on the Diseases 

of Women. By J. Matthews Dxtkcan, M.D., F.B.C.P., F.B.8.E., 
Obstetric Physician to St. Bartholomew's Hospital. Second Edition, 
with Appendices. 8vo, 14s. 
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WOMEN, DISEASES OF—eoTvbirmed, 
EMMET, — The Principles and Practice of 

OyxMBOology. By Thomas Addis Emmet, M.D., Surgeon to the 
Womaa's HoBpital of the State of Kew Tork. With 130 EngnviDgsi 
Boyal 870, 248. 

GALABIN.— The Student's Guide to the Dis- 

eaaeB of Women. By Ax.fbbd L. Oalabik, M.D., F.B.C.F., Obstetric 
FhyaiciaB and Joint Lectuier on Olwtetrio Medicine at Guy's Hoepital. 
Second Edition. With 70 Engravings. Fcap. 8vo, 7s. 6d. 

REYNOLDS, — Notes on Diseases of Women. 

Specially designed to assist the Student in preparing tot Examination. 
By J. jr. Bmtholds, L.B.G.F., H.B.C.S. Second Edition. Fcap. 8vo, 

as.ed. 
SMITH, — Practical Gynaecology: a Handbook 

of the Diseases of Women. By Hbywood Smith, M.D., Fhysician to 
the Hospital for Women and to the British Lying-in Hospital. With 
BngraviogB. Second Edition. Crown 8yo. [In preparation. 

WEST AND DUNCAN— L,ectuTGS on the Dis- 

eases of Women. By Chablks Wbst, M.D., F.B.C.F. Fourth 
Edition. Bevised and in part re-written by the Author, with numerous 
additions, by J. Matthxws Duxoan, M.D., F.B.C.F., F.B.S.E., 
Obstetric Fhysician to St. ^urthoiomew's Hospital. 8to, 16s. 



ZOOLOGY. 

GHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of the Domesticated Animals. By A. GHAUTBAn, 
Professor at the Lyons Veterinary School ; and Gbobob Flhxxno, 
Veterinary Surgeon, Boyal Fkigineen. With 460 Engravings. Bvo, 
81s. 6d. 

HUXLEY, — Manual of the Anatomy of Invertc- 

brated Animals. By Thomas H. Huxlbt, LL.D., F.B.S. Witb 156 
Engravings. Post 8vo, 16s. 

By the same Author. 

Manual of the Anatomy of Vertebrated 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON— The Student's Guide to Zoology: 

a Manual of the Principles of Zoological Science. By Aitdbbw Wii.bov, 
Lecturer on Natural mstory, Edinburgh. With Engravingt. Ftaap. 
8vo, 6b. 6d. 
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